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QUARTERLY BULLETIN No. 6. 

APRIL TO JUNE 1937. 

The Board. 

Rai Bahadur Bawa Natha Singh, Chief Engineer, Punjab, has 
retired from service from the first week of July and Mr. F. A. 
Farquharson, M.C., has been appointed in his place. 

Mr. F. A. Betterton, Chief Engineer, Bihar, has proceeded on leave 
preparatory to retirement with effect from 18th May 1937, and Mr. (i. 
F. Hall, C.I.E., M.C., is officiating until Mr. J. G. Powell returns 
from leave on the 16th of October next. 

Mr. G. M. Ross, C.I.E., Chief Engineer, N.-W. F. P., and Presi¬ 
dent of the Board, is proceeding on short leave in July and Mr. A. Oram 
will officiate for him. 

The next annual meeting of the Board will be held in Delhi from 
30th October to 4th November. 

A meeting of the Executive Committee of the Board was held in 
Simla on the 24th of June, with Mr. G. M. Ross in the chair. The 
other two members of the Committee (Mr. Richardson, Vice-President, 
and Mr. Bedford, Member) were also present. 

Research Committee. 

The 7th Annual Meeting of the Research Committee of the Board 
was held in Simla from 21st to 24th June, under the chairmanship of 
Mr. G. M. Ross, President of the Board. The following officers 
attended :— * 

Mr. G. M. Ross, C.I.E., North-West Frontier' 

Province. (President.) 

Mr. M. R. Richardson, C.I.E., United Pro- Executive Com- 
vinces. (Vice-President.) j mittee. 

Mr. J. D. H. Bedford, Punjab. (Member.) J 

Mr. Gerald Lacey, United Provinces. 

Mr. A. R. B. Edgecombe, United Provinces. 

Dr. F. McKenzie-Taylor, M.B.E., Punjab. . i ^ 

Mr. W. N. McLeod, Punjab. I ^ 

Mr. F. F. Haigh, Punjab. 

Mr. A. M. R. Montagu, Punjab. 
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Rai Bahadur A. N. Khosla, Punjab. 

Dr. N. K. Bose, Punjab. 

Mr. J. K. Malhotra, Punjab. 

Mr. W. J. Benson, Punjab. 

Mr. C. C. Inglis, C.I.E., Bombay. 

Mr. U. S. N. Mahida, Bombay. 

Mr. H. S. Kahai, Sind. 

Mr. H. B. J)ogra, Madras. 

Mr. G. A. M. Brown, O.B.E., North-West Frontier Province, 

Mr. D. N. Sen Gupta, Bengal. 

Mr. F. Anderson, C.S.I., C.T.E., Chief Engineer, Bahawalpur 

State, formerly Chief Engineer, U. P., and President of the Board for 
1935-36, was present by invitation. 

Dr. W. Burns, Officiating Agricultural Expert, Imperial Council of 
Agricultural Research, was also present during some of the discussions, 
by invitation. 

The President, Mr. (J. M. Boss, delivered the following speech at 
the opening of the meeting on the 21st June. 

‘ ‘Gentlemen, 

It gives me great pleasure to have the privilege of presiding at this 
seventh annual meeting of the Besearch Committee of the Central 
Board of Irrigation. During the four years that I have been connected 
with the Board, I have learnt the immense value of the work being 
performed by this organization, and particularly by its Besearch Com¬ 
mittee. This annual meeting affords a splendid opportunity for Irriga¬ 
tion Engineers from various parts of this country, who are particularly 
interested in research, to discuss both formally and informally the 
many problems wfuch beset irrigation engineers, not only in India, but 
in other irrigating countries of the world. By constructive criticism 
of the various experiments in progress in those Provinces which have 
Besearch Stations, and discussion of other problems of common interest, 
we are afforded the best possible means of applying the combined know¬ 
ledge and experience available in the country, to those problems which 
are so important to the many millions engaged in cultivation aided by 
irrigation. You are aware that India has a much greater area under 
irrigation than any other country in the world, and in fact, it is equal 
to the total area irrigated by the next five leading countries, including 
America. There is no need therefore for me to impress upon you the 
importance of this meeting, and the necessity for careful deliberation 
over the many problems before us. As the nucleus of irrigation 
research, in a country where irrigation has been practised over many 
ages, and has extended to such gigantic proportions, this Committee 
enjoys a world-wide reputation, and I trust that our business will be 
conducted with this in view. I am pleased that such a large number 
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of officers have been able to attend this meeting, thereby creating a 
new record, which is proof positive that the value of this meeting is 
realized more than ever by Provincial Governments, and it is" hoped 
that this interest will continue to grow. T extend a special welcome 
to those of you who are attending this meeting for the first time, and 
hope that you will return to your Provinces with knowledge which will 
he of benefit to vour Governments, and the cultivators in vour Province, 
alike.” 


The following is a note on some of the experiments and other 
investigations undertaken during the year in the various Provinces 
conducting research, and some of the Coin in it tee’s conclusions. Details 
of experiments are given in the [Research Officers' Reports presented 
to the Committee (copies available in the office of the Central Board of 
Irrigation). 

Provincial Research Officers’ Reports, which were discussed, con¬ 
tained evidence of many useful experiments of far reaching importance 
having been undertaken. 

In connection with land deterioration and reclamation, experiments 
in tire Punjab Irrigation Research Institute show that much greater 
importance must be attached to atmospheric humidity as a cause of 
salt movement than was previously, considered necessary. It has been 
shown that soils containing sodium salts can absorb a large amount of 
water from a humid atmosphere, and that this water is evaporated 
during the day under certain conditions with consequent salt movement. 
It appears that greater importance must be attached to the salts present 
in the soil profile than to those present in solution in the sub-soil water. 

The Punjab alluvium consists of a soil crust of varying thickness 
over sand, and experiments indicate that waterlogging can only take 
place in which the soil crust is so thin that water can be raised from 
the water table in sand to the soil surface by capillary or other forces 
in sufficient quantities to lead to almost complete soil saturation. 

The importance of a soil survey of the proposed alignments of new 
canals lias been further substantiated bv investigations carried out in 
connection with seepage from canals. If during the digging of a canal 
the soil crusj is likely to be penetrated, then the seepage from the canal 
in that length will be excessive. Steps should be taken to change 
the alignment, if possible, in order to avoid such lengths, or to treat 
them by some means (c.g., lining) in order to prevent excessive seepage. 

In connection with construction and maintenance of kachha roads, 
methods have been devised for determining the effect of various treat¬ 
ments on the mechanical properties of soils. 

a 2 
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Investigations on the design of weirs on porous foundations show 
that when there are two lines of sheet piling under a floor each of 
them is most effective in reducing the pressure when it is placed at 
the end of the floor. When, however, either of them is moved towards 
the centre of the floor its efficiency decreases. It is also found that 
the influence of one sheet pile is not perceptible on the other until 
they approach each other to within a distance which is about twice 
the length of either of them. Many of the works of this nature are 
provided with three lines of sheet piling, and it is found that if the 
intermediate sheet pile is about the same length as the end sheet 
piles or is shorter, it should be plnced as near the centre as possible 
if it is to exert its maximum effect in reducing pressure. If the 
intermediate pile is longer than either of the end piles it will produce 
its minimum effect in reducing pressure if placed midway between 
the end piles. To increase its effect it should be moved towards either 
end 

It was stated that an investigation has been in progress to determine 
whether it is possible to devise a method for detecting defects and 
cavities under weirs on sand foundations. The safetv of this tvpe 
of structure depends very largely upon the stability of the material 
underlying the weir. Tf cavities are formed and are not detected, 
the safety of the weir is at stake. The principle employed in the 
method under investigation is that wireless waves are partially reflected 
from anv surface of discontinuity and when coming from different 
distances would reach an aerial in different phases. The composite 
reflected wave can be analysed by means of a cathode-rav oscillograph 
operated with a high-frequency time-base, and from the nature of the 
reflection it is possible to discover and locate any defects. 

Water of various silt contents and various temperatures was used 
in order to ascertain the effect, if any, of silt and temperature on 
discharge measurements, and it was found that within limits of experi¬ 
mental error, variation in the temperature and the silt content of the 
water does not produce any appreciable difference in the discharge 
measured by a rectangular weir and a velocity meter. 

The discharges of the Ravi river above Madliopur and the rain-fall 
data for Dalhousie weie studied separately and jointly to discover the 
effect, if any, during the last 35 years, of the alleged denudation of 
the foot hills on the changes in summer and winter supplies. It was 
concluded that the floods were neither heavier nor more frequent in 
recent years, and that though there was no apparent tendency for the 
Winter supplies to decrease, they needed to be carefully watched. 

In order •to study the effect of the rise of water-table and other 
factors on the various aspects of village life, histories of individual 
fields are being collected, together with other data, for 14 villages in 
the Sheikhupura District. 

Experiments were carried out on models with the object of deter¬ 
mining the form of protection to be adopted for the reduction of scour 
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downstream of the Ferozepore, Islam and Balloki weirs. Experiments 
were also carried out in connection with the remodelling of Merala 
weir and the design of Trimmu weir for the Haveli Project. Designs 
for the construction of Jatli level crossing of the Upper Jhehun Canal 
were also examined. Models of several canal falls were studied in 
connection with downstream scour and side erosion. 

It is concluded from experiments on the reclamation of Thur land 
that if the proper rotation of crops is adopted on land reclaimed from 
Thur there will be little decline in yield when the crops are grown on 
a zamindari water supply. The crop rotation that has been found 
most suited for reclaimed land is :—Berseem or Sanji, Sugar cane, 
Sugar cane (ratoon), Wheat and Cotton. 

Aerial photography has been adopted to supplement ground surveys 
of areas affected by Thur as it has been difficult in the past to obtain 
a reliable survey with which the present Thur conditions could be 
compared. Bv means of aerial photographs it has been possible to 
distinguish Thur land which has never been broken, from land in 
which Thur has developed since irrigation commenced. The method 
will be of great value in recording rapidly the original and present 
conditions of irrigated areas. 

During the initial stages of the development of an irrigation scheme 
a considerable portion of the water supplied is used in permanently 
increasing the moisture content of the soil profile, and when this 
maximum saturation of the soil has been reached it should be possible 
to reduce the water allowance without affecting the yield of crops 
or the intensity of cultivation. If the same water allowance is main¬ 
tained, then the intensity of cultivation should increase. 

Experiments carried out by the Research Officer, United Provinces, 
indicate that the application of sodium carbonate to canal beds can be 
relied upon to reduce losses by 35 per cent, for soils which contain 
more than 098 per cent, of exchangeable calcium. The staunching 
effect is found to extend to a depth of one foot, and after six months 
from the time of application the staunching is still effective. Three 
methods of application have been tried and the cost varies from 0-5-6 
to 0-14-10 per hundred square feet. Experiments are under investi¬ 
gation to ascertain the effect of treating canal beds with molasses in 
order to prevent seepage. The method has not been found very suc¬ 
cessful so far, but it is still under investigation. 

Several types of devices for excluding excessive silt from canals are 
under investigation, and results are awaited, but it has been found 
that King’s vanes have been found a successful device. 

Experiments with a model to determine the most economical size 
of fall for the Karonnadi show that with a plain horizontal downstream 
floor a fall with a crest 200 feet in length with a depth of 16 feet is 
the most economical design. 

The question of the use of coal tar for protecting steel work on 
hydraulic structures is under investigation. 
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The designs of flumed bridges and syphons were investigated with 
a view to cheapening the cost of construction. 

The results of several interesting experiments on models at the 
Karachi Research Station w r ere reported. Scour downstream of regu¬ 
lators and falls is a problem which calls for investigation by models, 
and as a result of the experiments, devices have been introduced which 
not only prevent further scour below the structures but also cause 
silting up of existing scorn- holes. In remodelling a regulator to be 
fitted with vertical screw gates in place of vertical “needles*’, a model 
was prepared to determine the effect of the change, and to suggest 
necessary alterations to control the high velocity jet if formed. The 
model proved useful in indicating the detailed alterations necessary to 
provide a successful structure. The old Bhagar Inundation Canal 
which takes off from the Indus River about 70 miles below Kotri has 
a number of bends in its total length of 90 miles. One such bend of 
9 miles length was proposed to be eliminated In excavating a cut 
3,000 feet long to a point in the canal where there is a drop of 19 
feet from the bed of the cut to the scoured bed of the canal, and a 
regulator was proposed in the new cut. Due to its nearness to the 
sea, the regulator would come under the influence of tides, and it was 
decided to model the proposed design to ascertain what the downstream 
action would be and whether it w r ould carry the required discharge 
without undue afflux, which would necessitate providing higher banks. 

Another very interesting model experiment w^as carried out to 
ascertain the steps to he taken to provide an off-taking channel with 
Hie benefits of across regulator on the parent channel some distance 
above it. A divide wall was constructed in continuation of one of the 
piers of the regulator, connecting up with the downstream abutment 
of the off-taking head, and the gate in that bay of the cross regulator 
will be operated so as to discharge the correct quantity into the off- 
taking channel. The question of silt draw r w T as also investigated. 

Experiments are also in hand w^ith the treatment of canal beds 
with sodium carbonate to reduce seepage losses. 

Important investigations in connection with sub-soil drainage have 
been carried out in Sind, the results of which will be of considerable 
value in the Board’s examination of the drainage problem, in connection 
with which the Research Committee framed a questionnaire. A study 
of the data available from sub-soil water investigations shows that the 
spring level in Sind is more or less steady. 

In the areas investigated it has been found that sub-soil water which 
had a high salt content before the opening of the Lloyd Barrage Canals, 
has become diluted to some extent since the introduction of perennial 
irrigation. The continuation of these investigations aie important 
where the water table is high or rising, in order that steps may be 



7 


taken, if found necessary, to prevent rise of the water table close enough 
to ground surface to permit of damaging land by salts drawn up by 
capillarity and other forces. 

A number of interesting experiments were carried out during 1936-37 
at the Hydrodynamic Research Station at Khadakvasla near Poona. 
This Station is being financed by the Government of India during the 
present financial year pending decision as to whether an all-India 
research station for Irrigation is necessary, and if so, where it should 
be located, and the nature of work to be carried out. Bombay Govern¬ 
ment maintained this Station up to the end of last financial year but 
with the separation of Sind they were unable to continue to finance 
it, and it was proposed that it should be continued as a Central station 
financed by either the Central Government or bv contributions from 
Provincial Governments and other bodies such as the Railway Board. 

The work carried out last year included several river training 
problems, and others connected with storage reservoirs, canal falls, etc., 

In 1920 a causeway was constructed across the Sina River 5 miles 
from Ahmednagar on the Mannad Road, and since then the river has 
been scouring out the right bank to such an extent that it was feared 
that the causeway would be outflanked. Two masonry groynes and a 
flank wall were constructed in 1929 with the object of diverting the 
river to its original bed, but without success. A model of the site was 
constructed and investigations on it showed that the groynes only 
deflected the low velocity bed water and accentuated the erosive action 
of the high velocity top water. It was found that the difficulty of 
scouring could best be overcome by making a cut through the projecting 
nose on the left hank of the river just above the causeway. 

A new high level causeway was built across the Mula River at 
Rapuri in the Ahmednagar District in 1922, and the existing ferry was 
shifted about 500 feet upstream, but it was found that the river currents 
made use of the ferry unsafe. A groyne was constructed in 1929 to 
divert the high velocity current from the landing stage, but it did not 
materially improve matters. After testing out several proposals on a 
model, it was found that the solution lay in the construction of 5 groynes 
pointing upstream. 

From a working model of the Bhimgoda Weir across the Ganges 
at Hardwar in the United Provinces it was ascertained that the best, 
method of protecting the Weir downstream of the undersluices was to 
provide a “baffle” and a “deflector”. As it was feared that any such 
device would be damaged by boulders which are washed down the river, 
or that they would be trapped, pebbles were used in the model to 
represent boulders in the river, and it was found that they were washed 
•over the baffle, and presented no difficulty. 

The reservoir at Bhandardara (Lake Arthur Hill) at the source of 
the Pravara River is provided with a waste weir to carry off surplus 
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water in order to prevent the dam from being over-toped. By improv¬ 
ing this waste weir it will be possible to discharge a full flood when 
the necessity arises, but at the same time, the level of it can be raised, 
thus enabling a large quantity of water to be stored in the reservoir. 
Owing to the large area of the lake at full supply level, which is the 
spilling level of the waste weir, a few inches extra in depth will provide 
a very large quantity of extra water which can be utilized in expanding 
the area under irrigation. By means of models the correct discharging 
capacity of the spillway as it exists has been ascertained, and experi¬ 
ments are now in hand to enable a suitable profile for the weir to be 
designed. 

Experiments with a large scale model of the Hardinge Bridge over 
the Ganges are still in progress, and a similar problem, namely, training 
the river above the Sarda Barrage at Banbassa, United Provinces, is 
also undergoing investigation. One branch of the river above the 
Barrage tends to swing across the face of the Barrage and is liable to 
create serious conditions. 

Experiments on guide banks for bridge protection and falling aprons 
for embankments are still in progress for the Railway Board. From 
experiments on canal falls some important conclusions have been 
reached. 

A number of important experiments were carried out on soil and 
irrigation research by the Irrigation Research Division at Poona and 
Baramati comprising the study of typical soil profiles, the physico¬ 
chemical changes caused by irrigation and high sub-soil water levels, 
and the reclamation of soil tilth of damaged lands after drainage. It 
has been found that irrigation damages some types of soil whereas it 
is beneficial to others, the depth of the sub-soil water being an import¬ 
ant factor, thus showing the necessity for a careful soil, and sub-soil 
water table survey in areas to be brought under irrigation. 

Experiments with Gypsum, Sulphur and Lime for improvement of 
soil tilth showed that in a field of sugar cane, Gypsum is of consider¬ 
able value, whereas Sulphur and Lime are of little benefit. 

For damaged soil, several varities of cane were grown for com¬ 
parison of yield,—CO 212 and CO 283 being the most successful. 

Dhaincha was found most suitable as a green manure, and Nilva 
proved to be the best fodder crop. Dhaincha reduces sodium and 
alkalinity in the soil more effectively than Sann Hemp but the latter 
nitrifies the soil more rapidly than the former. 

Sewage effluent from the Poona Drainage Improvement Scheme 
has been used since 1929 by passing it down canal distributaries for use 
with irrigation water in certain areas suitable for the purpose. As the 
quantity of effluent has increased more than ten times in the past 
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five years there is difficulty now in disposing of it in the limited area 
available. In order to ascertain the maximum quantity that can be 
utilized in this manner, experiments have been carried out to determine 
the maximum dose applicable to sugarcane, and the varieties of cane 
most suitable for this treatment. 

In connection with the discussion on the seepage of water from 
canals and the means to prevent it, it was decided that the method of 
applying sodium carbonate to the bed of a canal containing a quantity 
of calcium clay, is a cheap and effective method of rendering the canal 
bed less pervious. The best method of application appears to be the 
broadcasting of the dry material on the surface after removing one foot 
of material from the bed, and then replacing it. The most efficient 
rate of application of the sodium carbonate is found to be 100 lbs. per 
1,000 sq. ft. of surface treated. 

The design of canal falls is a subject which has received considerable 
attention by the Board and its Research Committee for several years, 
but it has not vet been possible to specify any one type of fall which 
answers all purposes, and the question of preparing type designs is 
still under consideration. A number of experiments have been carried 
out at the Hydrodynamic Research Station at Poona in accordance 
with the suggestion of the Board, and some interesting results have 
been obtained. These results were brought to the notice of the Com¬ 
mittee by Mr. Inglis, and it was stated that some of the designs 
had proved successful on models and also on works in Rind. Mr. Inglis’ 
complete report on the subject is not vet readv, but it is hoped that 
it will he ready in time for examination by the Board at its next 
meeting at the beginning of November. The Committee is of the 
opinion that until comprehensive research has placed the principles of 
design bevond dispute it is inadvisable to record a recommendation in 
favour of anv type design for general application. 

During the discussion on the Questionnaire on “Conditions predis¬ 
posing to harmful soil saturation which mav ultimately result in water¬ 
logging” it was decided that as the conditions in various Provinces 
varied to a considerable extent, and prevented the framing of replies 
to questions to meet all conditions the Provinces should reply to the 
questions separately, in order that the various conditions prevailing in 
Provinces may be compared. 

Tn connection with the meandering of rivers, it was stated that 
rivers apj>ear to meander more in equatorial regions than in the polar 
regions, and the reason for this phenomenon, if ascertainable, would 
probably throw some light on this problem which is of considerable 
concern to all Provinces. It was considered that distinction should 
be made between meandering and tortuosity. The question of pro¬ 
viding cuts in order to shorten tortuous rivers was discussed at length ; 
the advantage of this method is highly problematic. On the Mississippi 
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and Missouri Rivers in America the problem of flood control has been 
dealt with in some areas by providing cuts, and in others by construct¬ 
ing levees (embankments). 

Prior to discussion of the questionnaire on Land Reclamation there 
was a short talk on Air Surveying, and photographs were exhibited of 
areas ‘affected by salt which had been photographed in order to provide 
an accurate and complete record of the areas so affected. It is propose? 
to introduce a }>eriodical survey by this means in order to maintain 
a record of the affected areas and to ascertain whether there is any 
increase or decrease in the area. Examples of river surveys by aerial 
photography were also exhibited, and it was seen that they would 
be of considerable value in river training and harbour problems. 

In connection with the design of weirs on permeable foundations 
it was stated that the publication dealing with this problem, which has 
now been completely solved, will be issued shortly by the Board. A 
new subject to be taken up for discussion at next year’s meeting is 
that of silt excluding and ejecting devices for canals. 

A group photograph of the officers attending the Research Com¬ 
mittee meeting is reproduced in this Bulletin. 

Board Publications. 

Revised edition of “Glossary” (Pubn. No. 5) is still under pre¬ 
paration, as replies from some officers have not yet been received. 

“Design of Weirs on Permeable Foundations” (Pubn. No. 12) is 
still in the press, but is expected to be issued shortly. 

Annual Report (Technical) of the Work of the Board for 1935-36 
<Pubn. No. 14) was distributed during the quarter. 

The Research Committee passed a resolution recommending that 
Mr. Gerald Lacey should be placed on special duty to write up his 
publication on the design of canals in alluvium. 

Works Section. 

Madras. 

Works of a Novel Character constructed at the Mettur Dam . 

Due to the contraction of the waterway at the site of the bridge 
over the channel from the sluices at Mettur, there was considerable 
velocity and afflux whenever full supply (28,000 cusecs) woe discharged, 
with the result that the water hit the bow string girders of the bridge. 
The piers on the upstream side were lengthened by 9 feet and built 
to a lenticular shape. This alteration shifted the point of afflux suffi¬ 
ciently upstream to ensure that the girders cleared the water. The 
old piers and the extensions are shown in the diagram below. 
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2. At the same bridge considerable disturbance due to eddies was 
observed in the triangular pockets where the sloped revetment met the 
vertical wall of the bridge abutment. The revetment was removed in 
a length of 75 feet and replaced by a wall designed to give a smooth 
stream-line connection between the vertical abutment and the 1: 1 
revetment. This alteration has had the desired effect; the flow is 
now smooth. 



(not to scale) 
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Punjab. 

Qadupur Silt Excluder, Western Jumna Canal. 

The Dadupur Silt Excluder was constructed during the early part 
of 1936 and was opened in June of that year. 

Its object is to stop or reduce the progressive silting which is taking 
place in the Main Line Lower and Main Branch of the Western Jumna 
Canal. It comprises four tunnels averaging 7*5' x 3*5', taking 
approximately the lower one-fifth of the water approaching the canal 
regulator, the canal capacity being 6,400 cusecs. 

A unique feature of the design is that water enters the tunnels 
through an orifice 1' high which is continuous across the bed of the 
canal. Uniform distribution and loss of head is secured by the use 
of 36 curved reinforced concrete vanes situated in this opening. 

The photographs on the opposite page show the downstream tunnel 
portals with their gate control, and the canal regulator with the excluder 
abutment on the left. 

Information Bureau and Library. 

It is brought to the notice of readers of this Bulletin that it has 
been arranged to keep the Library of the Central Board of Irrigation at 
Simla open to 7-30 p.m. on all days except Sundays and other closed 
holidays, with effect from 12th July, so that it may serve as a reading 
room for officers who are in Simla during the summer season, on duty 
or otherwise. Recent periodicals and other literature will be available 
for perusal.' 

The following are some of the enquiries dealt with during the 
quarter under review :— 

Staunching of canals with particular reference to the method of 
applying sodium carbonate. 

Lacey theory for the design of canals. 

Standard methods for testing materials for earthen dams. 

Tube Wells. 

Air conditioning of buildings. 

Reinforced concrete arch bridges. 

Experiments on canal falls. 

Replies to the Questionnaire on “Meandering of Rivers”, which 
was circulated to Members of the Board, Railway Board, and a few 
others during the last quarter, have been received from some officers. 
The Questionnaire will be discussed at the next Board meeting. 
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The following is the programme for 1937-38 of the Hydrodynamic 
Research Station (Khadakvasla) near Poona, which is being financed 
by the Government of India for one year from the 1st of April last:— 

The programme is split up into 

I. Specific experiments, and 
II. Basic Research. 

Specific Experiments. 

Experiments on behalf of the Railway Board in continuation of last 
year's experiments . 

1. Experiments with the extended 1/500 scale model of the Ganges 
and the Batdinge Bridge for investigating the movements of the 
River. This is a long series which will continue throughout the year. 

2. Experiments with (1/2000 scale) small model of the Ganges for 
determining fundamental laws for reproduction of Rivers in small 
models. 

3. Pier experiments tor protection with stone pitching against scour. 

4. Guide Bank experiments to show action of falling aprons and best 
methods of protecting guide banks on this principle. 

5. Subsidiary experiments such as effect of clay belts on scour down¬ 
stream of piers in 1/500 scale model; effect of size and shape of stones 
on scour round piers. 

Fall Experiments for the Central Board of Irrigation (in continua¬ 
tion of last year's experiments). 

0. Experiments with low falls. 

( i ) standing wave flume meter fall. 

(ii) plain weir fall. 

(in) weir falls with glacis, arrows and control blocks. 

(iv) w f eir falls with glacis, baffle, cistern and deflectors. 

Experiments for the U. P . Government . 

7. Training of the River Sarda at Banbassa. 

8. Methods of preventing scour and protecting the floor downstream 
of the Sarda Barrage. 

9. Experiments with a model of the Ganges River and Canal Head 
works at Hardwar. 

Experiments for Sind. 

10. Experiments with a model of the Sukkur Barrage to prevent 
silting near the right bank upstream of the Barrage. 

II. Reduction of scour at bends. 

Experiments for the Baluchistan Government . 

12. Model experiments on waste weir of the Spin Karez Reservoir 
Project. 
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Experiments for the Central Provinces Government. 

13. Uplift pressures in submersible bridges. 

Experiments for the Government of Madras. 

14. Silt exclusion experiments with vanes. 

16. Design of baffles and deflectors for an api’on downstream of 
aoicuts and regulators. 

16. Reducing afflux in the Krishna Right & Left Bank Head Works 
by bellmonthing upstream, and expansion downstream. 

Experiments for the Central Government. 

17. Training of the' River Jumna at Delhi. 

Experiments for the East Indian Railway. 

18. Experiments with piers of Lower Sone Bridge. 

Experiments for the Government of Bombay (Deccan). 

19. Experiments with model of the Godavari Right Bank Head 
Regulator to reduce scour downstream. 

‘20. Experiments with models of the waste weir of Lake Arthur Hill 
(Bhandardara), in connection with raising the weir to increase the tank 
contents. 

21. Experiments with a model of the Sin a River and causeway on 
Nagar-Manmad Road. 

22. River training experiments of Mula River at Rahuri. 

23. Experiments with a model of Aqueduct No. 3 of the Girna Canal 
to prevent scour downstream. 

24. Training the Nala upstream of Aqueduct 6 of the Nira Right 
Bank Canal to prevent silting. 

25. Training the Nala upstream of Aqueduct 12 of the Nira Right 
Bank Canal to prevent silting. 

Basic Research. 

26. Investigation of bed movement of various types of sand, and silt 
under controlled conditions. 

27. Meandering of Rivers. 

28. Laboratory experiments to determine factors affecting losses from 
Canals. 

29. Experiments to determine the merits and demerits of various 
types of spurs. 

30. Scale effect of rigid structures and guide banks on model slopes. 

31. Weir experiments to ascertain maximum coefficient. 

32. Experiments for B. D. Y. relationship in expansions. 

33. Continuation of experiments to show effect of scale on scour. 

34. Experiments with Canal culverts to reduce afflux. 

35. Experiments with head regulators to ascertain factors causing 
loss of head and scale effect of model. 
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36. Experiments with standing wave flume 

(а) to observe the effective head due to velocity of approach with 

upstream channels of various shapes. 

(б) to find the effect of depth upstream of the hump on coeffi¬ 

cient, keeping the width of the upstream channel;, con¬ 
stant. 

(o) to find the optimum position of the upstream gauge. 

(d) to find the effect of the throat length and sloping glacis down¬ 
stream on coefficient. 

37. 'Venturi flume experiments. 

To produce best type designs and calibrate them (continuation of last 
year’s experiments). 

38. Experiments with the modified design of the Crump Adjustable 
Proportional Module to find the minimum modular head. 

Miscellaneous. 

The United Provinces have adopted the Lacey theory for the design 
of channels in alluvium and several channels have been constructed or 
remodelled in accordance therewith. It is too early at present to say 
whether those channels have proved satisfactory, but where the theory 
has been properly applied, there is no case of it having proved unsatis¬ 
factory, and the results are promising. 

The following extract from the Administration Report of the 
P. W. D. (Irrigation Branch), Burma for 1935-36, shows the results 
obtained by widening the Ye-U canal according to the Lacey theory :— 

“The Ye-U Canal, which is on the convex side of the river, silts up 
very rapidly. It was unsilted in 1922 and again in 1927. On each occa¬ 
sion the bed was uusilted to its designed bed width and bed level. In 
1936 it was decided to widen the canal to a section conforming with the 
principles expounded by Lacey of the United Provinces, and to leave the 
bed silt undisturbed. This w r as done with gratifying results. The maxi¬ 
mum discharge secured at full supply level has been 1692 cusecs, a dis¬ 
charge much in excess of that secured in 1922 and 1927. and at a much 
smaller amount of expenditure.” 

The newspapers report that the Sind P. W. D. have now under in¬ 
vestigation a hydro-electric scheme under which it is proposed to gene¬ 
rate electricity at the Tando Mastikhan Fall on the Rohri Canal where 
there is a fall of 8' and a discharge of about 10,600 cusecs. The scheme 
is estimated to cost 10 lakhs, and will probably supply energy to Sukkur, 
Rohri and other neighbouring towns, and meet the demands of the new 
cement factory to be erected at Sukkur. The details of the project will 
be worked out by the Chief Electrical Engineer in Sind. If the requir¬ 
ed financial resources are available the scheme will be launched by Gov¬ 
ernment ; if not, it will be left to private enterprise. 
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Proceedings of the 2nd International Congress on Large Dams, 
which was held in U. S. A. in 1936, will be available for sale very short¬ 
ly, The Proceedings consist of 5 volumes, Yol. I—General description 
of the Congress, General Reports, Resolutions and Index, Vol. II— 
Reports and Discussions on Question No. 3 (Special Cements); Vol. Ill— 
Reports and Discussions on Questions Nos. 4 and 5 (No. 4—Design and 
Water proofing of Shrinkage Contraction and Expension Joints; No. 5— 
Study of the Facing of Masonry and Concrete Dams); Vol. IV—Reports 
and Discussions on Questions Nos. 6 and 7 (No. 6—Geotechnical Studies 
of Foundation Materials; No. 7—Calculation of the Stability of Earth 
Dams); and Vol. V—Communications on (1) Experimental methods for 
insuring the safety of gravity dams, in particular by the study of internal 
pressure, (2) Study of dams built of precast concrete blocks with special 
reference to the avoidance of setting stresses in mass concrete, (3) Dams 
built by depositing stones in running water, and (4) What are the best 
means of preventing “piping”? Complete sets of the Proceedings will 
be available for approximately 58 rupees (500 francs) excluding customs 
duty, transport and other charges, if ordered before 1st August 1937, 
otherwise 600 francs. Individual volumes are priced separately—Vol. 
I, 110 fr.; Vol. II, 95 fr.; Vol. Ill, 120 fr.; Vol. IV, 160 fr.; and Vol. 
V, 110 fr. There will probably be a rebate of 33 per cent, if the volumes 
or complete sets are ordered through this office. 

The following officers of the Irrigation Departments of the various 
Provinces received the honours noted against them on the occasion of 
the Coronation of His Majesty the King Emperor George VI:— 

G. M. Ross, Esqr., B.A.I., I.S.E., Chief 
Engineer and Secretary to Govern¬ 
ment of N.-W. F. P. in the Public 
Works Department. (President of 
the Board for 1936-37). 

Khan Bahadur Maulvi Abdul Aziz, I.S.E., 

Superintending Engineer, P. W. D., 

Irrigation Branch, U. P. 

H W. Oddin, Taylor, Esqr., O.B.E., 

A.C.G.I., A.M.I.C.E., I.S.E., Sup¬ 
intending Engineer (Irrigation) and 
Joint Secretary to the Hon’ble the 
Agent to the Governor General in 
Baluchistan in the Public Works De¬ 
partment. 

Captain A. E. Green, M.C., A.M.I.C.E., 

I.S.E., Temporary Superintending 
Engineer, Bihar. 

Mr. Manmatha Bhushan Datta, Subordinate 
Engineering Service, S.D.O., Irriga¬ 
tion Department, Bengal. 


C. I. E. 

O. I. E. 

C. B. E. 

O. B. E. 

M. B. E. 
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Mr, Dhanapati Mondal, Overseer in the 

Irrigation Department, Bengal. Kaiser-i-Hind 

Medal (3rd Class) 


Lala 

Devi Singh, Executive Engineer, 

P. W. D., Irrigation Branch, Punjab. 

Rai Bahadur. 

Rao 

Sahib Narayan Ramchandra Joshi, 
Bombay Service of Engineers, Asstt. 
Engineer, Belgaum Division, Bom¬ 
bay. 

Rao Bahadur. 

Babu Narbndra Nath Das, Offg. Executive 
Engineer, Burdwan Division, Bengal 
Presidency. 

\ 

Rai Sahib. 

Babu Jogbndra Shankar Dhar, Assistant 
Engineer, Irrigation Department, 
Bengal Presidency. 

Rai Sahib. 

Lala 

Kanwar Sain, Executive Engineer, 

P. W. D., Irrigation Branch, Punjab. 

Rai Sahib. 

Beli 

Ram Malhotra, Esqr., B.Sc., Asstt. 
Engineer, P. W. D., N.-W. F. P. 

Rai Sahib. 

Lala 

Harchandi Lal, Asstt. Executive 
Engineer, Central P. W. D. 

Rai Sahib. 

M. R. Ry. Krishna Ayyangar Srinivas, 
Offg. Assistant Engineer, P. W. D., 
Madras Presidency. 

Rao Sahib. 


Preliminary work on the Haveli Project in the Punjab is expected to 
commence next cold weather. Mr. F. F. Haigh has been appointed 
Superintending Engineer of the First Haveli Circle, and Rai Bahadur 
Ajudhia Nath Khosla is to hold charge of the Headworks Division at 
Trimmu. A special Designs Division has been formed under the control 
of the Chief Engineer (Construction), and Rai Sahib Lala Kan war Sain 
has been appointed to it. 

Alternative designs of the proposed Weir at Trimmu are being model* 
led and tested at the Research Institute in Lahore. 

Mr. A. M. R. Montagu, the former Secretary of the Central Board 
of Irrigation, has been placed on special duty to investigate the possibi¬ 
lity of introducing Tube Well irrigation in the Punjab oh a large scale. 

The Punjab Waterlogging Board decided at a recent meeting that 
aerial photography is a suitable means of making and recording an accu¬ 
rate survey of salt affected land, and recommended that surveys should 
be made periodically by this method, in order to ascertain the areas, if 
any, in which the trouble is spreading. 

The Thai Canal Project in the Punjab is undergoing further investi¬ 
gation, with a view to presenting the scheme to the Legislature for con¬ 
sideration, in the near future. 


B 
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Preliminary work has been undertaken in connection with the Teje- 
wala Head works. Western Jumna Canal, Punjab, where it is proposed 
to remodel the gates of the undersluices on the right bank during the 
coming winter. 

There is a proposal to provide a line of sheet piles downstream of 
Islam Weir, Sutlej Valley Project, Punjab. 

Literature. 

The following literature was received in the library during the quar¬ 
ter under review:— 

Readers are reminded that they are at liberty to borrow any of the 
literature in the Board’s Library, in accordance with the rules published 
in Bulletin No. 3, and to submit enquiries on any matter dealing with 
irrigation and allied subjects. 

PERIODICALS. 

CIVIL ENGINEERING AND PUBLIC WORKS REVIEW. 

Von. XXXII. 

No. 369—March 1937. 


Thb Zillerbach Dam. 

This dam impounds water for the supply of the town of 

rode. It is of concrete gravity type and the principal 
dimensions are: length of crest 570 •, 8 , ’ 

width at base 105 ft. There are expansion joints at 40 ft. 
intervals, and a waterproofing layer 4 ft. thick on th 
upstream face. The expansion joints cut straight throug 
the dam, and are sealed by copper sheets situated 2 6 ft. 
from the upstream face. The copper sheets are -08 in. 
thick and 2-8 ft. wide. At the centre of the copper plate 

there is a 4 in. fold to aHow for movement between the 

blocks, and these folds are embedded in asphalt. The 
Crete surface at the expansion joints was given a 12 m. 
coating of bitumen. 

Widening Richmond Bridge , . 

£$ -ZGiStfZSiSt 5SJ5 

Sill consist of driving to the London clay a.steel sheet pile 
cofferdam around each pier. Excavation will th ® n b ® 

Sd out down to the level of the <>wer surface of the taj 
. „ -oft a series of grouting holes will then be aruiea 
froTTe bottom W of, the ntt to to. Lon^ 

clay^ood chemical consolidation mil bo oLiea 

'"^tcn” process. By this means, a seal! of oonsobdrted 
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gravel 4 ft. thick will be formed round the periphery of 
the pier extending from the underside of the timber raft 
to the London clay. 

Thf Lateral Forces on Stanchions in single 

STORY BUILDINGS. Voce. 

This is the fourth of a series of articles on the subject and deals 
with the calculation of bending moments due to lateral 
forces on stanchions when they are all main stanchions, the 
internal stanchions have large spacings and bracing is not 
provided. 

Coast Protection Works in Lincolnshire. Haynes. 

The tides of the river Humber have been encroaching upon the 
Lincolnshire shore to the west of the outfall of the river 
Ancholme into the Humber. Hundreds of acres of fertile 
land have been washed away. Flood banks were erected 
by landowners for protection of the shore but these were 
found to be ineffective. A road which runs parallel to 
the foreshore and near it became endangered in 1935, and 
the Catchment Board concerned advanced for consideration 
a scheme of stabilizing the shore line with brushwood 
mattresses and stone. The first part of the scheme is in¬ 
tended to protect the underwater slopes of the bank. A 
series of eight strong points are being constructed extend¬ 
ing to the river bed. The footings of these strong points 
consist of groups of brushwood mattresses 2 ft. in thick¬ 
ness extending from low water spring tide level to the 
river bed, sunk and weighted down with stone. These are 
finally covered with about half a ton of stone per square 
yard. Special slag pitched buttresses will then be laid on 
the $lope above the low water mark up to the existing 
stone pitching of the road embankment. The base line 
and sides of the buttresses will be held by sheet steel piling. 
The procedure of making the mattresses and sinking 
them in position has been described in some detail. 

New Bridge in Latvia. 

Describes a recently completed Bridge in Latvia. It consists of 
3 main spans of 82-5 m each and is designed for railway 
and highway traffic. The girders of the main spans are 
of the Warren type. An interesting feature in the design 
of the main spans is the elimination of secondary stresses 
by predistortion of the steelwork. In the fabrication of 
the steelwork, the lengths of the members were increased 
or decreased by amounts equal to the increments or reduc¬ 
tions in their lengths developed under full load conditions. 

b 2 
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Building Science Abstracts. 

Chmbnt setting temperatures. Santarella. 

The Author presents a report on tests carried out on neat cements, 
mortars, and concretes with a view to determining the 
relationship between the heat of setting, the type of cement 
used, and the mechanical properties of the hardened pro¬ 
ducts. The cements were tested both when fresh and after 
storage. One general conclusion from the investigation is- 
that for any given cement the lower the temperature of 
setting, the lower the strength. Moist curing is the most, 
satisfactory method as regards strength development. 

Penetration op moisture into masonry walls. 

National Bureau of Standards, T. N. B. 1936 

(234). 

Describes tests of the rate of penetration of moisture through, 
masonry walls. Water w r as applied by means of a spray 
at the top of the wall to simulate rainfall. Measurements- 
were made of the time for dampness to appear on the 
unexposed surface. The results of the tests are discussed. 

No. 370—April 1937. 

Notes op the month. 

The institution of Engineers (India). 

Comments on the annual report of the Institution of Engineers 
(India) for the year ended August 31, 1936. Membership 
increased by 79. The Institution continued to act as the 
Indian Committee of the British Standards Institution. 
His Excellency 'the Viceroy’s prize was awarded to Mr. 
G. Bransby Williams for his paper on the design of 
masonry gravity dams. 

Foreign notes. 

In V. D. I. Zeitschrift 81, 29, G Mussgnug discusses the action, 
of the various substances which are added to Portland 
cement clinker to control the time of setting. Ordinary 
Portland cement is very rapid setting unless a delaying 
agent is present. This is usually some form of calcium 
sulphate. 

Modern suspension bridges. McConnel. 

For bridges of spans in excess of 1,000 ft., the suspension type is 
more frequently used than any other type. This type of 
structure is not confined however to large spans and for 
spans not exceeding 100 ft., foot bridges and pipe line 
structures can be built erf this type economically, while 
for light highway bridges it can be advantageously used 



for sgans as short as 150 ft. Outstanding examples are 
confined to America, and a large number have also been 
built in France and the French Colonies. This type has 
however been undeservedly neglected by British engineers 
on the ground of its lack of rigidity, which may be a factor 
to be considered in railway work but does not affect high- 
way work. Some advantages of this type of bridge are 
described. Features of the older types are discussed. In 
the earliest suspension bridges, chains of wrought iron 
links were used for suspension. Improvement in wire 
ropes during recent years has resulted in the universal 
adoption of the wire rope for suspension. A general des¬ 
cription of some modern bridges of this type in America, 
and the Continent of Europe is given, and American and 
Continental practices are compared. 

The Lateral Forces on Stanchions in single 

STORY BUILDINGS. Voce. 

Continuation of articles in previous issues. A number of examples 
are worked out to illustrate the methods used to calculate 
bending moment and deflexions, etc. 

Building Science Abstracts. 

The determination of compressive strength 

AND HEAT EVOLVED BY CONCRETE IN THE INTE¬ 
RIOR OF LARGE MASSES BY MEANS OF THE 

THERMO-ELECTRICAL CALORIMETER. Honigmann. 

Paper presented at the Second Congress on Large Dams. A new 
highly sensitive calorimeter without heat capacity for the 
exact determination of the heat given out by the concrete, 
and its uses for the determination of compressive strength 
in the interior of large concrete masses are described. The 
beat evolved per unit of time during hardening depends on 
the proportion of the mix, the water added, the atmos¬ 
pheric temperature prevailing, and the hardening pressure. 
The compressive strength is also primarily dependent on 
the same factors and therefore there is a close connexion 
between heat evolved and compressive strength. 

Son. Erosion. Roscamp. 

In this article attention is drawn to the serious losses caused by 
erosion, and some measures to combat this evil are indi¬ 
cated. From experiments made it has been found that for 
a given number of gallons per acre of rainfall, bare plots 
lose 56,222 lbs. of soil per acre, cotton plots lose 37,745 
lbs. per acre, com plots 13,152 lbs. per acre and Bermuda 
grass plots only 262 lbs. per acre. Besolts of tests show 
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that provision of vegetable cover is the most effective me¬ 
thod of dealing with the problem of erosion. The three 
general principles to be observed are given as (1) the en¬ 
couragement of ground cover (2) the level¬ 
ing of sites and (3) the construction of bar¬ 
riers to stay the velocity of water run-off. If erosion is left 
uncontrolled in the higher reaches of a river watershed, the 
usefulness of large dams and hydro-electric works in the 
lower reaches becomes questionable. 

No. 371—May 1937. 

The International Congress of the Interna¬ 
tional Association for testing materials. 

Editorial review of the International Congress held in London 
from April 19 to April 24. Over 200 papers by leading 
authorities of 20 countries were presented before the Cong¬ 
ress. More than two thirds of these dealt with metals or 
inorganic materials. All the papers indicate the rapid rate 
at which research work is advancing the knowledge of 
materials. In no field perhaps is more investigation being 
carried on than into the properties of concrete, plain and 
reinforced. 43 papers were presented on this subject. The 
subjects dealt with in the papers include : Strengths of 
concretes and cements under various conditions of temper¬ 
ature ; the accelerated ageing of a sample by the passage of 
an alternating current through it; and the vibration of 
concrete. The accelerated ageing of samples may open 
up new possibilities in carrying out a test equivalent to a 
28 day test in about 24 hours after preparation of the 
sample. 

Notes of the month. 

Frnland flood alleviation. 

Dr. Schoenfeld, Director General of Inland Waterways of 
Netherlands, was invited to make an examination of the 
flood control methods in use in the Fenlands. The cause 
of recent floods in the Fenlands may be ascribed to heavy 
rainfall, high tides, and a north-east wind. The high sea 
levels caused by spring tides and north east winds result in 
a considerable backing up of the rivers along the lower 
reaches, causing floods. Dr. Schoenfeld suggests the con¬ 
struction of a suitable outfall sluice at a point near the 
mouth of the river. This would avoid bvertopping the 
banks at high tide, but adequate storage for maximum run¬ 
off over the catchment would be necessary. A second 
alternative suggested is the construction of a barrage across 
the Wash. The area of the Wash cut off from the sea 
* by the barrage would serve as an immense flood storage 
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reservoir which could be discharged through sluices at 
suitable states of the tide. The work however presents 
serious difficulties besides being a very costly undertaking. 
The maximum depth of water in which work would have 
to be done is about 100 ft. and the tidal range is 22 ft. 

Foreign Notes. 

Laugh Scale Vibration of Concrete. 

In Le Genie Civil 158, 110, W, the use of a mechanical vibrator 
specially constructed for the slopes of the inlet canal of 
the Champaubert Reservoir • in the forest of 
Der in Prance is described. The canal is over 
3 miles in length and has a bed width of 13 ft. and depth 
of 6 ft. The bed and slopes will be concreted with 6 inch 
depth of concrete. The concrete was vibrated with a spe¬ 
cially designed apparatus which is described. 

The new dog in a Doublet Bridge. Harper. 

Hill. 

Describes the detailed design of a new reinforced concrete bridge 
at Dog in a Doublet. The bridge consists of three spans 
of reinforced concrete flat slab construction. The two 
side spans are 60 ft. while the centre span is 100 ft. The- 
centre span is composed of two 30 ft. cantilevers support¬ 
ing a central suspended slab of' 2 ft. 6 inches thickness. 
The cantilevers are 5 ft. 6 in. thick at the supports and are 
cast monolithic with the end spans of 60 ft. The joint 
between the cantilever and suspended slab is of the halved 
type and is £ in. thick throughout. Compound plates of 
£ inch steel and, £ in. phosphor bronze are fixed to both 
the suspended span and the cantilever and set £ inch into 
the concrete and fixed by means of rag bolts. The piers 
are founded on 14 in. by 14 in. reinforced concrete piles 
26*in number. The end supports consist of 3 ft. wide by 
2 ft. deep rectangular pile caps resting on five 14 in. by 14 
in. reinforced concrete piles. Details of calculations for 
the design are given. 

Fountain Work at Leicester : Strengthen¬ 
ing a Bridge Abutment. 

An interesting and unusual method of strengthening a bridge 
abutment is described in this article. The bridge in ques¬ 
tion is a single span wrought iron arch bridge with brick 
abutments out over a canal. The span is 74 ft. Cracks of a 
serious nature occurred on one abutment. An examination 
of the -cracks indicated that the abutment had sheared 
along a horizontal plane below the sandstone bearing 
blocks. There was no. indication of settlement having 



taken place, and the movement was entirely horizontal. 
The essential features of the reconstruction scheme were; 
the strengthening of the abutment brickwork by grouting 
and the insertion of dowels; and construction of three 
pressure piles behind the springing of each arch rib at the 
east abutment, the tops of the piles being incorporated in 
a reinforced concrete slab resting on the top of the abut¬ 
ment brickwork. The arrangements and details of work 
are described at length with several illustrations. 

The lateral forces on Stanchions in Single 
story buildings. Voce. 

Continued from previous issue. In the present article, the 
author deals with the computation of wind and other loads 
on stanchions in a complicated structure. 

Improvements to the river Rea, Birmingham. 

Describes some features of the work of improving the channel of 
the river Rea near Birmingham. The work consists of 
deepening the masonry invert of the river by 4 ft. in a 
length of 1170 yards. This lowering of the river bed neces¬ 
sitated underpinning o' one road bridge, a viaduct, a cul¬ 
vert underneath a railway goods-yard, and an aqueduct. 
The methods adopted for underpinning are described in 
brief. 

Building science abstracts. 

Waterproofing bridges and other structures : Wasserund Wage- 
bau-Zeitschrift, 1936, 34(11). The use of a synthetic pro¬ 
duct resembling rubber, in the form of fabric and of 
adhesive dressing on some bridges in Germany is describ¬ 
ed. Waterproofing of a bridge by means of sheets of a 
special copper alloy is also described. 


COM CRETE AMD CONSTRUCTIONAL ENGINEERING. 

VOL. xxxn. 

No. 8—March 1987. 

The Modular Ratio —HI. Hajnal-K6nyi. 

The third and final article on the new method of design of 
reinforcfd concrete omitting ‘m’ the modular ratio. The 
latest method of design developed by Prof. Saliger of 
Vienna is described. The correctness of the method has 
been checked by tests in England and America. The 
results obtained from the tests are shown to compare 
favourably with those obtained by Dr. Saliger’s method. 
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The Impact Test ior Piles. Pimm. 

The impact; test for piles as usually defined and applied possesses 
some very grave defects. These are discussed and a 
more scientific form of the test is suggested. 

No. 4—April 1937. 

Experiments on the vibration op concrete. 

Review of the interim report issued by the Joint Committee 
of the Institutions of Civil and Structural Engineers on 
the vibration of concrete. The report deals with results 
of tests made on an experimental vibrating table which 
allows a vibration frequency of between 500 and 8,000 
vibrations per minute. Conclusions arrived at on the 
basis of the tests are given. (See Bulletin No. 6.) 

The construction op large dams and pipes. 

Abstract from a lecture delivered by M. A. Coyne, the well 
known French engineer at a joint meeting of the Societe 
Ingenieurs Civils de France and the Institution of Civil 
Engineers. The lecture dealt with the design and 
construction of dams and pressure pipes, and strengthen¬ 
ing of existing dams. The Mareges dam consliuction 
and the strengthening of the Grands Cheurfas dam in 
Algeria are described in detail. (See pages 46 and 47 
of Bulletin No. 5.) 

Uniform flow in pipes. Hogan. 

Gibbs. 

Continued from previous issue. In this article the resistance to 
flow developed by bends, elbows and tees in pipes is dealt 
with. 

Experimental work on roads. 

Notes from the Report of experimental work on Highways 
Committee for 1935-36, are presented in this article. The 
experimental work covered a wide field and included tests 
on vurioiib types of transverse joints, shrinkage tests, 
concrete proportions, movement of road slabs jointless 
construction of concrete slabs and tests of various types of 
surface treatment. The results of the tests are discussed 
in brief. 

Redistribution of moments in continuous beams. 

Results of tests undertaken to investigate the redistribution of 
moments incontinuous beams are published in the Report 
of the Building Research Board for 1935. The results 
are discussed in this article. 
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No. 5—May 1937. 

Improvement op the bivhb Nene. 

A comprehensive scheme of river improvement is in progress 
under the Nene Catchment Board. The object of the 
scheme is to improve the drainage of the whole area and 
also to provide improved facilities for navigation. The 
scheme includes dredging of several reaches of the river 
Nene, and reconstruction of locks, weirs, etc. Details 
cf some of the works are given, with illustrations. 

The modular ratio : a new method of design 

OMITTING m . 

Discussions on the above paper by Mr. Manning, Mr. Mason 
and Mr. Adler are given. Dr. Saliger who is the origi¬ 
nator of the new method of design further elaborates his 
principles and has shown with the aid of typical 
examples that the new method is simpler than 
the standard method. Mr. Manning criticizes the new 
method and sees no cogent reason for adopting it. Mr. 
Mason discusses the limitations of the new method and 
its advantages. 

Testing materials. 

Synopses of the following papers presented at the International 
Association for Testing Materials held in London in April 
1937, are given. 

1. Belation between the tensile and compressive strengths of 

mortars and concrete, by R. Feret. 

2. Porosity and permeability of concrete, by R. Feret. 

3. Durability of‘aggregates, by A. T. Goldbeck. 

4. Materials for the thermal insulation of buildings, by E. 

Griffiths. 

The soil-line method of raft design. —VII. Baker. 

Continued from previous issue. Examples of calculations for 
a typical slab and beam raft are given. 

THE ENGINEER. 

VOL. CLXIII. 

No. 4236—March 19, 1937. 

Miscellanea. 

Protection of metals. 

In the course of a paper on “Metallic Corrosion" read before the 
Midland Metallurgical Societies, Dr. Evans described the 
difference in the protective effect of red lead and iron 
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oxide paints. As a result of a large number of experi¬ 
ments with sheets of steel covered with a coat of linseecT 
oil and the two pigments, it was concluded that red lead 
was more effective in preventing attack of steel by cor¬ 
rosive agents. 

Weld brittleness at low temperatures. 

A series of tests to ascertain if welds in steel have a tendency 
to brittleness at low temperatures has been carried out 
by Prof. Henry. The conclusion drawn was that welds 
in mild steel are in no sense brittle and are but sligbth 
inferior to mild steel at both normal and low temperatures. 

No. 4237—March 26, 1937. 

Nfw water scheme for Durban. 

A new bill for this scheme is under consideration before tbo 
Parliament of the Union of South Africa. It is proposed 
to dam the Umgeni river at a point 30 miles from Durban 
in what is known as “the valley of a thousand hills”. 
The reservoir will impound 5,000 million gallons. There 
will be a diversion weir at the head of the reservoir. The 
aqueduct will be 31‘06 miles long comprising a pipe line 
and four tunnels. The water supply will be gravitational 
throughout. 

Miscellanea. 

Greater Volga scheme. 

This is a new scheme which has recently been taken up in the 
U. S. S. R, It includes large hydroelectric power 
stations on the Volga and the Kama rivers and’ the 
deepening of these rivers for the purpose of linking up 
the southern and northern seas and irrigating the dry 
steppes of the Volga. The hydro-electric power stations 
will have an aggregate capacity of 10,000,000 kilowatts. 

Canadian Engineering news. 

Vancouver bridge. 

Contract for building the bridge over the Vancouver harbour 
has been awarded. The structure will be the largest 
suspension bridge in the British Empire and will be 
209 ft. above high-water. The cost of the bridge is 
estimated at 6,000,000 dollars. 

No. 4238—April 2, 1937. 

New Tata Iron and Steel Plant. 

The Tata Iron and Steel Company of India has announced an 
important programme of extensions to its plant at Jam¬ 
shedpur. With these extensions the Tata Company and! 
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its associated concerns will be able to supply four-fifths 
of “the aggregate Indian demands for rails, sleepers, 
sections, plates, sheets, tubes, wire rods, and wire. 

j4boh deflections and temperature stresses 

IN CURVED DAMS. Houk. 

Temperature stresses in horizontal elements of arch dams must 
be computed in working out adequate designs. This 
article presents a method of computing the temperature 
stresses. Equations have been developed by the usual 
methods of arch analysis for arch movements at the 
crown due to thrust, shear, bending moment and 1 tem¬ 
peratures. By manipulating these equations an expres¬ 
sion has been obtained which shows that for given values 
of mudulus of elasticity, co-efficient of thermal expansion 
of concrete, and. temperature change, the temperature 
stresses are proportional to the ratio of the radius to the 
thickness of the arch and the angle from the crown to 
the abutment. 

'Miscellanea. 

Rust-proof paint. 

A new product for protecting metal known as “Rust-eeter” has 
been marketed. It is applied direct to the rusted surface 
and reacts with the rust in such a way as to transform 
it into an essential part of the protective coating. It is 
a form of paint with a basis of chlorinated rubber. It is 
suitable for exposure to corrosive vapours, rain, salt water, 
and other climatic conditions. It can be sprayed as well 
as applied with a brush. It sets to the touch in 20 
minutes. 

Wood preservation. 

A new method of wood preservation has been patented in 
Germany. The material used is a silicic acid ester of 
phenols. It reacts on the moisture contained in the wood 
and produces silicic acid hydrates and free phenols. The 
toxic action of phenol renders the wood immune against 
decay, and fungi. 

.Air and water. 

Aerial photography in Canada. 

Aerial photography was introduced in Canada in 1922 and since 
then by this means 4,81,000 sq. miles of country have been 
mapped in difficult and unsettled regions. 



PROTECTION OF TIMBEB PILES IN SEA WATER. 

At the Permanent International Association of Navigation' 
Congresses an interesting method of protecting timber 
piling in sea water was described. In this method coat¬ 
ings of portland cement mixed with arsenious oxide, sand, 
and water are applied to the timber. A special form of 
cement gun was devised to apply the mixture. Driving 
of the piles caused no deterioration of the coating. The 
coating is applied over wire mesh reinforcement nailed on¬ 
to the pile. The method can also be employed for the 
protection of concrete structures against the corrosive 
action of sea water. 

Engineering notes from China. 

The Jubilee Dam at Shing Mun was declared finished by the 
Governor of the Colony at the end of January. It is the 
highest dam in the British Empire and incorporates 
2,000,000 tons of rock, sand and cement. It took five 
years to complete. A large labour force of 2,500 was 
employed and housed at the site. (See pages 25 and 28 
of Bulletin Nos. 4 and 5 respectively.). 

No. 4239—April 9, 1937. 

Vaal river development scheme. 

Describes a scheme under construction in South Africa, for the 
irrigation of the Hartz River Valley. The scheme, which 
was briefly outlined in the Engineer December 11, 1936 
(See pages 22-23 of Bulletin No. 5) is here described in 
detail. The works consist of a concrete gravity dam across 
the river Vaal with an earthen embankment on one flank 
The principal dimensions of the dam are : 


Length aljmg crent. 1,700 ft. 

Height above river bed .... 135 ft. 

Upstream face ........ Vertical. 

Downstream face ....... Batter 0*7 to 1 


Quantity of concrete in the dam. 220,000 cu. yds 

The earthen embankment is 4,500 ft. long, with an up¬ 
stream slope of 3 to 1 and downstream slope 2J to 1. The 
dam will impound 800,000 acre ft. but with relatively 
minor additions to the crest provision has been made for 
a future impounding capacity of 1,800,000 acre ft. One 
main feature of the construction works was the dewater¬ 
ing of the river section and foundation excavations. These 
operations are described in detail. Concrete is placed by 
means of cable ways and dump buckets. In the construc¬ 
tion of the earthen embankment, power shovels will load' 




materials from the borrow pita to tip wagons, trams 
of which will be taken to the bank, drawn by light loco¬ 
motives. The material will be rolled by rollers drawn 
by tractors. 

The diversion weir which is about 350 miles downstream will 
divert the water to the head of a canal designed to carry 
1,000 cusecs. The main canals consist of 100 miles of 
concrete lined waterways. The weir is 2,380 ft. long and 
37 ft. high above the river bed. Several photographs 
showing the various stages of construction are included. 

.Arch deflections and temperature stresses' 

IN CURVED DAMS. Houk. 

Continued from previous issue. This article indicates a method 
of computing arch deflexions at crown cantilevers of curved 
concrete dams due to water load and temperature effects. 
The deflexions are given by two formulae due to Professor 
Cain. The author however suggests that for important 
dams over 100 ft. high designs developed on the basis 
of deflection adjustment at crown section should be 
checked by a detailed trial load adjustment at several 
additional cantilever sections before starting construction. 

■Miscellanea. 

Water Power Resources of Canada. The annual review of the 
water power resources of Canada has been issued recently. 
The available water power is 20,347,400 H.P. under 
conditions of ordinary flow. 

Anodising Aluminium Alloys. A note in Iron Age gives parti¬ 
culars of a process whereby aluminium alloys can be pro¬ 
tected against corrosive attack in the salty air of Rea 
coast locations. The alloy is used 1 as an anode in an 
electrolytic bath consisting of a solution of chromic acid. 
An oxide coating is formed on the anode which effectively 
resists corrosive action. 

No. 4240—April 16, 1937. 


JFort Peck Dam. 

This is a large earthen dam now under construction across the 
river Missouri in, the north-east of Montana State 
in the U. S. A. The dam is designed to store the flood 
season run-off which will be utilized to maintain a depth 
of 8 ft. to 9 ft. in the lower reaches of the river for naviga¬ 
tion all the year round. The dam is 1,875 miles upstream 
■ from the mouth of the river and is so located that the 
river water impounded at the dam has very little silt in 
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suspension. The river below the dam site is a typical 
alluvial stream with an unstable channel and carries a 
heavy silt load. The dam will create a reservoir 
about 185- miles long with a maximum width of 17 miles 
and will impound 19,500,000 acre ft. of water. The 
maximum height will be 287 ft. America is famous for 
its monumental concrete dams and it may be asked why 
such a gigantic dam is being constructed of earth. The 
answer lies in the geological conditions of the site. The 
geological section consists of a 1,000 ft. thick stratum 
of shale underlying 150 ft. depth of alluvium. The 
character and thickness of this overburden rendered it 
impracticable to excavate down to the shale and construct 
a concrete dam from that depth. It was therefore decided 
to build an earthen dam and to tie it to the basic shale 
by means of a cut off wall of inter-locking sheet piles 
driven a little way through the sale. A number of photo¬ 
graphs illustrating the construction are included. (See 
also pages 52, 54 and 55 of Quarterly Bulletin No. 3.). 

Widening of Richmond Bridge. 

Richmond Bridge across the Thames near London is to be 
widened to suit modem traffic conditions. The piers will 
be enlarged by enclosing them with a line of sheet steel 
piling and concreting the foundations in this enclosed area. 
The extensions of the arches will be built of Portland 
stone faced with the original masonry. The stone arches 
of the old bridge are believed to be of insufficient strength 
to stand up to the modern loading requirements. It has 
been found however that if the loads are distributed 
instead of concentrated, they would be able to withstand 
stresses with a margin of safety. In order to ensure a 
distribution of the load, an ingenious plan will be adopted. 
The bearing surface over the crown of the arch will be a 
heavily reinforced concrete raft, supported upon a thick 
sheet of cork to distribute the load over the arch below. 
Each raft will be some 40 ft. long and will be constructed 
in two parts with an articulated division along the centre 
line of the bridge. 

No. 4241—April 23, 1937. 

Fort Peck Dam No. II. 

Describes construction operations, and works. The dam is being 
built in two sections as the tunnels or the diversion of 
the river are not yet ready and the river has an unobstruct¬ 
ed flow at the centre of the dam site. Four dredgers are 
employed in forming the embankment which is being 
built up of the dredged material. Four diversion tunnels 
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will divert the river water. The tunnels will be concrete 
Uned and 24 ft. 8 in. in diameter. The combined 
capacity of the four tunnels will be 84,000 second feet. 
The spillway taps the prospective basin at a point 3J miles 
eastward of the dam where nature has facilitated the 
creation of an outlet by providing a narrow dry valley. 
The final outlet of the spillway will be a channel reaching 
the river at a point 8 miles downstream of the dam. The 
spillway will have 16 stonev gates, each 40 ft. long by 
25 ft. high. For a distance of a mile downstream from 
the spillway, the spillway channel will be lined with 
concrete on the floor and the side slopes. The piers and 
abutments of the spillway structure will rest on a solid 
slab of concrete 80 ft. wide and 12£ ft. thick. The slab 
is supported by 520 concrete cylinders 5 ft. to 6 ft. in 
diameter rising from shafts sunk 35 ft. to 40 ft. in the 
shale stratum. 

Modern hydraulic turbines. Watson. 

Describes the essential features of some typical modem turbines. 
Spiral cased turbines with vertical and horizontal shafts, 
and pelton wheels with horizontal and vertical shafts are 
described with illustrations. The 17,000 H.P. Pelton 
machine installed at Shanan, Punjab, India, the 15,000 
H.P. sets of Pelton wheels of the Indian Tata power 
Company, and the Francis turbinesof the Sivasamudram 
scheme in Mysore are described. Factors affecting the 
choice of different types of machine are discussed. 

International Association for testing 

MATERIALS. 

The International Congress of the International Association for 
testing materials was held in London in April 1937. The 
papers received number 250, of which the following three 
papers are reprinted. 

1. The Phenomenon of Creep Becovery. 

2. The Mechanism of the Creep of metals. 

3. Effect of temperature on the properties of steels. 

No. 4243—April 30, 1937. 

Modern hydraulic turbines. Watson. 

Continued from previous issue. Describes the Francis turbine 
and its development. Formerly, Francis turbines were 
used for medium heads below 500 ft. and Pelton wheels 
were used for higher heads. In recent years, the Francis 
turbine has gradually cut into the field of Pelton wheels 
for higher heads. Several improvements to the Francis 
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turbine were effected with the increasing use of this fype. 
Some modern installations are described including those 
at Niagara, and the Boulder Dam. The respective 
advantages of the vertical and horizontal shaft machines 
are discussed. 

Miscellanea. 

Corrosion resistance of metals. 

Various methods of surface treatment of steel to increase cor¬ 
rosion resistance were recently discussed in a paper. 
Application of surface washes of phosphoric acid in alcohol 
solution to de-scaled surfaces is economically possible 
now as a result of researches. 

The cost of compressing air. 

In the course of a recent paper Major David has given a table 
showing the costs of compressing air by electric and 
steam driven compressors 

International Association for testing 
MATERIALS. 

A few of the (tapers presented at the Congress of the Interna¬ 
tional Association for testing materials recently held in 
London are given. The following papers are included :— 

1. Corrosion as influenced by increased temperature. 

2. Deformation and fracture of metals as revealed by X-rays. 

No. 4243—May 7, 1037. 

The Volga canal. 

The Moscow Volga canal has been completed, and the capital 
has now been linked up with the Baltic Sea, the White 
Sea, and the Caspian Sea. The Moscow Volga canal is 
80 miles long and transverses seven large lakes. The 
largest of the lakes has an area of 123 sq. miles. The 
canal has eleven lacks, twelve large dams and eight hydro¬ 
electric stations. 

Modern hydraulic turbines. 

Continued from previous issue. Turbines for low falls are dealt 
with in this article. Propeller type turbines are the most 
suitable for low falls. This may be of the fixed or ad¬ 
justable blade type. The Kaplan turbine is described in 
detail, and some important turbine installations are 
described with illustrations. 

Ain conditioning at the new Alhambra theatre. 

The new Alhambra theatre being constructed in London will be 
equipped with air conditioning plant. The plant is 
designed to give a constant dry bulb temperature inside 
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the bui lding of 68°F when the outside shade temperature 
varies between 80°F and 3Q°F. The theatre will accom¬ 
modate 2,300 persons. Each occupant will be supplied 
with 1,200 c. ft. of fresh air per hour. The rotary water 
vapour refrigerating plant is illustrated and described. 
The complete plant will deliver tons per minute of 
correctly conditioned air to the theatre. 

Present tendencies in water turbine 
machinery. 

Fulton. 

This article presents a discussion on the present day trends in 
the design of Francis turbines and Pelton water wheels. 

No. 4244—May 14, 1937. 

Sinking deep caissons by the sand-island 

METHOD. 

This is a recently developed method of sinking caissons that has 
been used with success for the deep water piers of the 
New Orleans Bridge across the Mississippi river near 
Crescent City, U. S. A. The method consists of enclosing 
the area where the caisson is to be sunk by a steel sheel 
cofferdam and filling the enclosure with sand to an 
elevation above high water. A sand island is thus formed 
on which the cutting edge of the caisson is set precisely. 
The sand island is of a larger diameter than the diameter 
of the caisson. The caisson is sunk through the sand 
into the bed of the river. Some of the advantages claim¬ 
ed for the method are that the sand island being carried 
up to an elevation above high water level, flood waters 
cannot interfere with the work; the caisson walls can be 
built of reinforced concrete throughout, unweakened by 
the timber used in the conventional caisson; the concrete 
in the caisson walls is placed dry and in a place which is 
easily accessible. Some details of this method as used in 
the New Orleans bridge are given in this article. 

Modern hydraulic turbines. Watson. 

Continued from previous issue. Some types of thrust bearings 
are described in this article. 

Present tendencies in water turbine 

MACHINERY. 

Fulton. 

Continued from previous issue. -Describes a number of new 
improvements in the component parts being tried on 
modern Francis turbines and Pelton wheels. 
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South African engineering notes. 

Vaal-Hartz irrigation scheme. 

The scheme has been half completed, and the major difficulties 
tackled and overcome. The distribution weir is 360 miles 
downstream of the main dam known as Yaal bank dam. 
(See page 22 of Bulletin No. 5.) This weir is a hollow 
wall of cement concrete 26 ft. high across the river. 
Solid rock had to be excavated to a depth of 25 to 32 ft. 
to carry the water from the Yaal river valley to the Hartz 
river valley. The length of this rock cutting is 4 miles. 

No. 4245—May 21, 1937. 

Not yet received. 

No. 4246—May 28 1937. 

The world power conference thans-continentau 
TOUR, No. I. 

Describes the tour arranged in connexion with the World Power 
Conference in September 1936. One of the works visited 
which is described in this article is the Grand Coulee 
Dam. This dam is still under construction and will be 
4,300 ft. long, 550 ft. high, 500 ft. thick at the base and 
30 ft. thick at the top. It will be of concrete and of 
the straight gravity type. It will create an artificial lake 
385 ft. deep at the dam extending 151 miles with an 
average width of '8 mile. 

No. 4247—June 4, 1937. 

The world power conference trans-continental 
TOUR, No. If. 

Continued from previous issue. In this article are described the 
Skagit River Power Development scheme, and the Bonne¬ 
ville Dam Project. The former includes the Diablo Dam 
completed in 1930. It is a concrete dam of the arched 
gravity type 1,180 ft. long, 389 ft. high, and 146 ft. thick 
at the base. The reservoir provides 90,000 acre ft. of 
storage. The powerhouse is equipped with two 95,000 
H. P. 

The Bonneville Dam is of concrete gravity section with reinforee- 
ed concrete piers which will support eighteen vertical lift 
gates. The dam proper is 1,090 ft. long and 170 ft. high, 
and 200 ft. wide at the base. The dam is under construc¬ 
tion. 


o 2 



No. 4249—June 11, 1987. 

Thb world power conference trans-continental 
TOUR, No. m. 

Continued from previous issues. The Big Creek—San Joaquin 
Power Scheme is described. It supplies 532,172 H.P. 
The Shave Lake reservoir formed by building a concrete 
gravity dam 2,200 ft. long and 190 ft. high, acts as a water 
conservation and flood control reservoir. The Tennessee 
Valley Scheme is also described. A few of* the dams 
included in the scheme, namely, the Wilson Dam, the 
Wheeler Dam and the Norris Dam are described. All 
these are concrete gravity dams. 


ENGINEERING. 


VOL. CXLIII. 

No. 3723—May 21, 1937. 

Flood control on the Miami River of Ohio Bennett. 

The flood control works of the Miami River Valley, of South 
Western Ohio were completed fifteen years ago. The works 
consist mainly of five large retarding reservoirs located 
at Key points along the valley. The river channel was 
also improved and flanked by levees through the nine 
cities along the river. The sole purpose of the works is 
for flood control and no permanent storage is permitted. 
The damB are earthen structures of the hydraulic fill type 
pierced bv concrete conduit outlets whose action is auto¬ 
matic. The works have checked and controlled flood 
flow many times since their completion but the record 
floods of Januarv 1937 gave them their maximum test. 
A hydrpgraph showing the uncontrolled and actual dis¬ 
charges obtained at Dayton shows the effectiveness of 
the retarding reservoir in controlling the floods of Januarv 
1937. 


JOURNAL OF THE INSTITUTION OF CIVIL ENGINEERS. 

No. 3—January 1936. 

TfitB TREATMENT OF MUD-RUNS IN BOLIVIA. Morum. 

'A mud-run which may occur in any of the mountain ravines is 
composed of a flowing mass of detritus and water with 
the consistency of porridge. When the geological forma¬ 
tion is comparatively new, the material forming the sides 
of the ravine slips down and is carried away by the 
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torrential streams which occur during and after every 
rainfall. On the Bolivia Bailway the mud-runs were 
a source of great trouble "because they blocked 
up the openings provided for the flow of water 
and over-flowed the track. This paper • describes the 
methods adopted to control the mud-runs which include 
counter erosion cross walls across the valley and earthen 
dams. The principles of design of these works are set 
forth, and some actual works in existence are described. 

Flow between piers : the case of small 
loss of head. Ionides. 

A formula is given for determining the flow between piers. The 
formula contains a co-efficient which depends upon the 
ratio of the waterway between piers to the natural water¬ 
way in the channel and has been called the “obstruction 
ratio”. In practical problems of design the formula may 
be used to determine width of waterway between piers. 
The conditions under which the formula may be applied 
are stated. 

Engineering research. 

The research recently carried out and in hand include investi¬ 
gations on :— 

Reinforced concrete piles. 

Temperature effects in concrete. 

Workability and grading of aggregates. 

Vibrations in buildings. 

Deterioration of structures in sea water. 

Foundations. 


No. 7—June 1936. 

Corrosion of iron *nd steel. Hadfield. 

Main. 

This paper describes some modern researches on corrosion of iron 
and steel including the work of the sea action committee 
of the Institution of Civil Engineers. The data obtained 
in the course of the research has been analysed statisti¬ 
cally and results are discussed. Some practical exposure 
trials to examine the behaviour of various steels subjected 
to marine corrosion were also made. The results of these 
trials are discussed in detail. 

The rational dbsino of steel building 
frames. Baker. 

In 1929 the Department of Scientific and Industrial Research 
appointed a committee to investigate the question of 
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revision of regulations governing the design of steel work 
for buildings in view of the improved quality of steel 
manufactured in recent years. The committee was in 
existence for six years and considered more than one 
hundred and fifty repeats from investigators. The com¬ 
mittee reviewed present methods and regulations for design 
of steel strutures including bridges, and investigated the 
application of modem theories to such design. The 
committee also made recommendations on the basis of 
their investigations on better and more efficient designs. 
The present paper gives an outline of the committee’s 
work which will be of great value in following the full 
report of the committee. The experimental frame used 
in the investigations is described with some of the actual 
experiments conducted. Tests on existing buildings are 
also described, and results reviewed. The general 
behaviour of frames and stanchions, effect of floors, and 
behaviour of connections are discussed. The evolution 
of the new method of design is explained, and its appli¬ 
cation is shown by giving detailed calculations for a six 
storey building frame. 

Thk redistribution of moments in reinforced- Glanville. 

CONCRKTF BE VMS AND FRAMES. Thomas. 

This paper is in two paits. Part 1 describes tests carried out to 
determine the redistribution of moments that may occur 
in reinforced concrete beams, both at working loads and 
near failure, as a result of inelastic deformation of either 
the concrete or the steel. The term “redistribution of 
bending moments” is used to describe a departure from 
the distribution that would occur in a purely elastic frame 
work. 

Part II describes investigations made with the object of examin¬ 
ing the necessity for designing columns to resist bendiilg 
as well as direct stress. Results of the investigations and 
tests are discussed at length and conclusions arrived at 
are stated. 

Engineering research. 

It has been decided to appoint a sub-committee of the Institution 
to investigate the problem of flow in open channels and 
pipes. The constitution of the Committee is given. A 
questionnaire is being circulated to various water autho¬ 
rities, seeking information on flow in pipes, etc. 

The sab-committee on earth pressures has in hand the study of 
the shear strength of clay soils. A note summarizing 
the more recent work done is given. The note describes 
the method of measuring the shear resistance of clay 
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soils under simple conditions of stress and with minimum 
restraint. This has been done with a torsional shear 
apparatus which is described. Compression tests were 
also made with a special apparatus. The results of the 
tests are discussed. 

No. 1—November 1936. 

Engineers and Empire development : 

Presidential Address of Sir Alexander Gibb. 

He speaks of the contribution of the engineers towards the deve¬ 
lopment of the Empire and to civilization. Some of the 
important works carried out by engineers on Canals, 
Roads, Bridges, Railways, Ships, Ports, Irrigation and 
water supply are mentioned. 

The restoration of the breach in the right 
guide bank of the Hardinge Bridge. Harvey. 

The Hardinge Bridge over the Lower Ganges at Sara consists 
of 15 main spans of 350 ft. with 3 land spans of 75 ft. 
at each end. The piers are built on wells sunk 150 ft. 
below low water level. The steining of the wells consists 
of concrete blocks with a mass concrete core. The 
maximum discharge of the river on which the design of 
the waterway was based is 2,500,000 cusecs. The 
course of the river in this tract is unstable, and extensive 
training works were necessary to ensure its flowing through 
the bridge. The bridge waB completed in 1015. In 1925 
the river attacked the left bank near Sara and the action 
increased till 1931 when a portion of the levetment near 
Sara collapsed. The obstruction caused by the sunken 
work directed towards the right bank a strong current 
which threatened a serious embayment 2 miles above the 
bridge. The matter was referred to Messrs. Rendel, 
Palmer and Tritton, consulting engineers, and on their 
advice, the right guide bank was constructed in June 1933. 
In September 1933, a breach occurred in this guide bank 
due to abnormal rise of the river and the safety of the 
bridge was endangered. The services of Sir Robert Gales 
were requisitioned and he arrived in India in December 
1933 and drew up a scheme of protection which was carried 
through before the next monsoon season. This paper 
gives a detailed description of the breach and the imme¬ 
diate steps taken to control the situation, discusses the 
causes of the breach and describes Sir Robert Gales’ 
scheme of restoration. The actual construction of works 
comprising the scheme, the arrangements made in con¬ 
nexion with the construction operations and the experience 
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gained in carrying out the works axe described in detail. 
(See also page 120 of Bulletin No. 4.). 

Newby Ship-canal Improvement Scheme. Ferguson. 

This paper describes the scheme of improvement of the Newry 
Ship-Canal which did not admit vessels large enough for 
the economical carriage of goods under modem conditions. 
The scheme comprised widening and deeping of the canal, 
bank protection works, new lock gates, and new wharf. 
The works are described in detail, and an analysis of costs 
is given at the end. 

Simple experimental solutions of certain Pippard. 

STRUCTURAL DESIGN PROBLEMS. Sparkes. 

A new method for determining experimentally the resultant re¬ 
action at different points in a loaded structure is described 
in this article. A model of the structure is cut out of 
sheet xylonite and is fastened down on a sheet of smooth 
paper in a manner appropriate to the support-conditions 
of the actual structures. The positions of a number of 
points on the model are marked on the paper and then 
a known displacement is given to the point at which the 
reaction is applied. The new positions of the original 
points are marked on the paper. The displacements of 
these points provide points for the influence line. The 
method is illustrated by working out a number of examples 
such as beams, segmental arches, spandrel braced 
arches, etc. 

The active and passive pressures of 

SEA-SAND BEHIND A VERTICAL WALL. Fordham. 

This is an abstract from a paper describing experimental research 
carried out in order to find the actual distribution of 
pressure behind a vertical wall, and the general law of 
variation of pressure with depth of sand. 


ENGINEERING RESEARCH. 

Report of the first International Confer¬ 
ence ON SOIL MECHANICS AND FOUNDATION 

ENGINEERING. Coo ling . 

This is the report of the representative of the Building Research 
Station of England, who attended the conference held in 
June 1936. He gives his impressions of the conference 
and makes comments on each of the fifteen sections into 
whiph the Proceedings of the conference are divided. In 
a general review the author points out that the import¬ 
ance of soil studies has been recognized in nearly every 
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country in the world, and more active co-operation is 
necessary between the practising engineer and soil worker. 

Hydraulic research at the City and Guilds College include investi¬ 
gation of flow past roughened plates, and experiments 
with small models of spillway dams and weirs to determine 
causes of scour in the river bed below a dam. The resist¬ 
ance laws for flow in open channels have been studied by 
experiments with artificially roughened beds. 

No. 2—December 1936. 

No. 3—January 1937. 

No. 4—February 1937. 

These have been included in Quarterly Bulletin No. 5. 

No. 5—March 1937. 

Thb Salonika plain reclamation-works. Huntsman. 

The Salonika Plain in Greece is a low-lying plain over 500 sq. 
miles in extent of comparatively recent formation and is 
composed of alluvium deposited by the rivers flowing 
through the plain. In 1925. the Hellenic Government 
entered into a contract with an American engineering 
company of New York whereby the, company was entrust¬ 
ed with the execution of works of drainage, flood piotec- 
tion, regulation of rivers, improvement of communications 
and irrigation within the Salonika Plain. The object was 
to reclaim a large area of the,plain and protect it from 
floods so that it could be utilized for cultivation. This 
paper deals with the design and construction of the whole 
of the project with the exception of the irr'gation works. 
The works described include drainage channels river 
diversions, protective embankments, a circulatory canal to 
collect the discharge of the smaller streams and torrents 
river training works and a large number of bridges. De¬ 
tails of construction and organization, and results of the 
first year’s operations are given. 

The lake Gopats, Borota, Greece : its 

DRAINAGE AND DEVELOPMENT. Dean. 

The Copais plain in Greece is a natural basin about 130 sq. miles 
in area entirely surrounded by hills and mountains. This 
basin is 100 metres above sea level but there are no outlets 
for the water that flows into it and until recently it was 
largely a lake of varying- depth. Various projects to drain 
the basin were formed, beginning in 1846, bdt none 
materialized until 1887 when a British company took over 



the unfinished project of a French company and com¬ 
pleted it a few years ago. The drainage works comprising 
the project are described, and principle features of the 
design of the works are mentioned. The results and 
benefits accruing from the completion of the drainage 
works is reviewed. 

Fundamental bbseabch on the application of 

VIBRATION TO THE PRE-CASTING OF CONCRETE. Stewart. 

This paper presents results of experiments conducted by the 
author to determine the effect of vibration on concrete. 
The object was to try to establish a relationship between 
acceleration and density at a number of frequencies. The 
apparatus used is described, and other phenomena observ¬ 
ed during the tests are discussed. The results of the 
experiments are presented graphically. The water 
content ratio and its bearing upon the strength of the 
finished product are discussed. 

Flood-hydrographs . Richards. 

This paper is m two parts. The object of Part 1 of the paper 
is to put forward formulae for the calculation of maximum 
intensity of flood and to arrive at curves indicat¬ 
ing its rise and fall. The important factors 

affecting floods are given and the method of flood 
estimation put forward provides for all these factors. 
From the formulae given, the flood tudrograph can be 
prepared. In conclusion, the author | oints out the limits 
of applicability of the formulae and savs that formulae and 
recorded data are complementary in as much as the latter 
enable the values of co-efficients used in the formulae 
to be determined while the formulae can be used for 
catchments where sufficient data are not available. 

Part II of the paper deals with the effect of a flood on a storage 
reservoir and describes a method whereby reservoir lag- 
effect and the maximum height to which the water level of 
the reservoir will rise with a given length of waste weir 
can be determined. 

Engineering Research.; 

Interim report No. 1 of the sub-committee on vibrated concrete 
has been published The report describes the machine 
employed, the details of concrete mixture used and the 
tests carried out. Results of tests are discussed and con¬ 
clusions drawn from the results are summarized. 

Research Work in Engineering at Victoria 
University, Manchester, February, 1937. 

Hydraulic research includes work in the development of the 
theory of dyij||nic similarity and investigations by models. 
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Investigations with models of the Severn Barrage and 
Severn Estuary have been completed, and a study is being 
made by means of a model of the effect of certain cut-offs* 
in the river Mersey with a view to preventing floods. 


No. 6.—April 1937. 

Kincardine-on-Forth Bridge. Brown. 

This paper describes the design and construction of the Kincar- 
dine-on-Forth Road Bridge which was completed in 
October, 1936. The bridge consists of— 

(1) Three continuous spans of 62 ft. 6 inches. 

(2) Fourteen steel spans of 100 ft. 

(3) A centre swing span of steel of 364 ft. 

(4) Nine reinforced concrete spans of 50 ft. with an arched 

• underside. 1 

(5) A piled reinforced concrete viaduct 265 ft. long. 

The selection of site, setting out, details of piers and founda¬ 
tions, the swing and other spans, details of turning 
machinery of the swing span, and optrations during the 
construction are described. 

The North Bihar Group of the Rtvers and* 

Waterways of the Gancetic Plain before and 

AFTER THE EARTHQUAKE OF THE 15TH JANUARY,' 

1934. 

Abstract of a paper describing the characteristics of Jhe rivers of 
North Bihar. The Gangetic plain in Bihar is being 
raised by detritus brought down by the rivers from the , 
hills. The North Bihar rivers are discussed individually 
and certain conclusions arrived at which show that it 
would be best for the country to be evenly raised by the 
rivers running through one low place after another, the 
rivers being guided by digging channles rather than by 
building embankments. 

Engineering Research. 

The Sixteenth Interim Repoit of the Committee of the Insti¬ 
tution of Civil Engineers on Deterioration of Sea Struc¬ 
tures has been published. A report is included on the* 
deterioration fo reinforced concrete test pieces in sea 
water. The experiments indicate the need* for adequate 
cover over the reinforcements. Results obtained with 
high aluminons cements are inconsistent and further 
work is being carried out thereon.. 
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THE ROYAL ENGINEERS JOURNAL. 

Vol. LI. 

June 1937. 

Floods in Fenland. Heath. 

A large part of the Fen country is below sea level and the 
whole of it together with the Wash may be regarded as 
an arm of the North Sea which has been filled up with 
silt by the many rivers which enter it. The major por¬ 
tion of the present works to keep the sea out owe their 
inception to Francis, Earl of Bedford. In the spring of 
1937, a large part of Fenland suffered from excessive 
floods and detachments of Royal Engineers were sent 
to the Fen area to help in fighting the floods. In this 
article a short description of the engineering works in 
the Fen area is given followed by a discussion of the 
causes contributing to the occurrence of the floods. The 
work done to control the floods and prevept further dam¬ 
age are then described. 

The Seven-lens Aerial Camera. Thompson. 

Describes the seven lens camera used in aerial photography and 
explains its functions. 

WATER AND WATER ENGINEERING. 

Vol. XXXIX. 

No. 476. 

Not yet received. 

No. 477—April 1937. 

The automatic flap weir at the Wunderklingen 

Pumping Station. Ringger. 

Describes an arrangement of automatic flaps recently installed 
on the top of a weir to hold up water for the Wunder- 
klingen pumping and electricity generating station. 
Eleven flaps have been installed. Each flap consists of 
a wooden plank bolted to an iron frame which is pro¬ 
vided with journals turning in bearings at the lower 
end. The flap rests in a vertical position when water 
is held up. There are stops to prevent the flap from 
turning too far on the upstream side. The water pres¬ 
sure on the upstream face of the flap is balanced by a 
system of counterweights which exert a pull through 
wire ropes moving on pulleys at the lower end of the 
flap. The counterweights can be so adjusted that a rise 
in the level of the impounded water beyond a specified 
height would tend to raise the counterweights and turn 
the flap in the direction of the flow of water. When the 
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river is in high flood, tne nap rests in a horizontal posi¬ 
tion on the top of the weir. Details of the flap are des¬ 
cribed and illustrated by diagrams. 

Rbobnt floods in U. S. A. 

Review of an address before the Royal Meteorological Society on 
the recent American floods. The meteorological circum¬ 
stances which caused the disastrous floods are discussed. 
Though the flood heights attained in 1937 were in excess 
of any previous floods, the damage to life was compara¬ 
tively less due to accurate forecasts of times and heights 
of flood stages made by the U. S. Weather Bureau. 

No. 478—May 1937. 

Editorial Notes. 

The utilisation of underground water 

Resources. 

In a paper recently read at the Junior Institute of Engineers- 
it is stated that in a water well installation in the city 
of London for an office block, the capital cost of boring, 
pumping plan, etc. is repaid in about 4 years by the- 
saving in water rates. In the case of a bore hole where 
no pumps are necessary, the well will pay for itself 
in six months. In an air attack, bore holes would be 
perfectly safe while present installations such as water 
tanks, pumping stations, etc., could be easily damaged. 
The life of a bore hole may be anything from 30 to 60 
years. The possibilities of utilizing underground water 
should be explored. 

Water supply of Hong Kong : the Shin Mun 

Scheme. Smith. 

Describes the construction of the Sliing Mun Dam (see page* 
28 of Bulletin No. 5). 

* 

Lietter to the Editor. 

Tidal Models. Lacey. 

An abstract of this letter has already appeared on page 158 of 
Bulletin No. 5. ' 

No. 479—June 1937. 

Water level, flow gauging and Meteorological 

Stations : their graphical records . as the 

BASIS OF WATER SURVEY ON RIVER SYSTEMS. 

Part I. 

McClean. 

In this article is described the procedure of water survey of a- 
river system with the object of obtaining complete in¬ 
formation in regard to the water available in the system. 



48 


The general -scheme of survey includes the establishment 
of permanent water level recorders on rivers at selected 
sites, the measurement of the flow, setting up and re¬ 
cording rain gauges where necessary, and compilation of 
records of water level, flow, rainfall, etc., m a form 
suitable for any analysis. 


Testing of aggregates for durability in con¬ 
crete. Goldbeck. 

The most widely accepted, accelerated durability test is the 
sodium sulphate test. Aggregate samples are prepared 
by the use of designated sieves. The samples are then 
immersed in a saturated solution of sodium sulphate for 
18 hours at 21 deg. cent., drying the sample to constant 
weight in an oven maintained at 105 deg. cent, to 110 
deg. cent., cooling to room temperature and again im¬ 
mersing in the solution of sodium sulphate. Five cycles 
of this test are required for concrete aggregates. Finally 
the samples are washed free of sodium sulphate and 
dried. Each sample is then sieved through the same 
size sieve as was used in preparing the original sample. 
The quantity passing through the sieve is considered 
uneound. 

There are many factors which interfere with obtaining 
consistent results in different laboratories. Re¬ 
cent investigators have made special recommendations 
for improving the test so as to obtain consistent results 
and some of these are mentioned. The test is not how¬ 
ever considered sufficiently reliable for use in setting 
definite test limits in specifications and should be used 
only as danger signals. 

Letter to the Editor. 

Tidal Models. 

Mr. J. Allen comments on Mr. Gerald Lacey's letter on <he 
tidal model of the river Great Ouse and The Wash pub¬ 
lished in the May 1937 issue of the Journal. He com¬ 
pares the vertical exaggeration actually adopted with that 
required by Mr. Lacey’s formula in the case of a num¬ 
ber of models and has shown the wide difference bet¬ 
ween the two. With regard to Osborne Reynold’s 
Mersey experiments the applicability of Mr. Lacey’s for¬ 
mula to Reynold’s models may be in the nature of a 
coincidence. He mentions the advantages of beginning 
•with a vertical exaggeration on the large side in tidal 
model investigations which may be followed up by ^ a 
further examination on a reduced vertical exaggeration 
model. 
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DEMAG NEWS. 

Vol. XI, B. 

No. 1—March 1937. 

There is nothing of interest to irrigation engineers in this issue. 
DIE BEAUTECHNIK. 

(In German.) 

Vol. 14. 

No. 19—May 1, 1936. 

Application of electro-chemical method for 

MAKING THE FOUNDATION OF PILES IMPERVIOUS. 

This describes a laboratory experiment. “In driving piles the 
structure of clayey soils becomes strongly disturbed. 
Therefore the foundation piles have correspondingly 
lesser bearing capacity which depends on flie friction be¬ 
tween the surface of the piles and the disturbed soils. 
By the electro-chemical method of making soil imper¬ 
vious it is possible :— 

1. to increase the friction between the pile and the clayey 

subsoil, and 

2. to create a zone of imperviousness round the pile many 

times the diameter of the piles. 

Thus will the bearing capacity of electrically made im¬ 
pervious piles be increased considerably. This capacity 
can be raised ten times or more, the longer the current 
flows and the higher its voltage”. 

(Translation of the article is also available.) 


SCHWE1ZERISCHE BAUZEITUNG. 

(In German.) 

Vol. 104. 

No. 24—December 15, 1934. 

There is nothing of interest to irrigation engineers in this issue. 

Vol. 105. 

No. 1—January 5, 1935. 

A NEW ACCOUSTICAL METHOD OF MEASUREMENT FOR 
THE DETERMINATION OF PRESSURE- RELATION¬ 
SHIPS IN EARTHEN DAMS. 

It is described in detail in “Wasserkraft und Wasserwirtschaft” 
No. 17 of 2nd September 1934. The apparatus is very 
simple and consists of a receiver and a measuring device, 
which is a steel chord under tension and serves as the 
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sound producing element which can be attached to differ¬ 
ent points of the object under investigatibn. The sounds 
produced are compared with those of a standard chord 
and pressures can be determined. For the determination 
of pressure distribution on the foundations of structures, 
a measuring box is used .which contains all the import¬ 
ant parts of the apparatus. 

(Translation of the article is also available.) 


VIZUGYI KOZLEMENYEK. 

(In Magyar but containing English summaries.) 

Vol. XVIII. 

No. 3 — July-September 1936. 

Types of dams employed in the canalisation 
of the Maine and Neckar Rivers. 

Main types of dams and their features in the canalisation 
works of the Maine and Neckar rivers which are in pro¬ 
gress are described in this article. Three types are dealt 
with, namely, the sluice gate type, the segmental type 
and the rolling type. 

The pneumatic foundation. 

This article describes the methods, the means, and the histori¬ 
cal development of the pneumatic foundation, and con¬ 
ditions of working in such foundation. Some recent 
instances of the use of pneumatic foundation are cited. 

BEVUE GENERALE DE L’HYDRAULIQUE. 

(In French.) 

No. 13 — January-February 1937. 

A new experimental contribution to the study 

OF THE LAWS OF SIMILITUDE OF HYDRAULIC 
TURBO-MACHINES : RUNNING OF A HELICAL TUR¬ 
BINE UNDER A VARIABLE HEAD : INFLUENCES OF 
MECHANICAL LOSSES AND OF CAVITATION. 

Evaporation and the deficiency of flow in the 

RE GION OF THE MEDITERRANEAN : SYSTEMATIC 
OBSERVATIONS OVER A LONG PERIOD OF THE 
EVAPORATIVE POWER OF A REGIN PROVIDING A 
CONTRIBUTION OF THE GREATEST INTEREST TO 
THE DEFICIENCY OF FLOW. 

Ex perimen tal research on the rating of cur¬ 
rent meters in still water. (Concluded 
from previous issues.) 

This article gives the conclusions arrived at. from the experi¬ 
ments. 
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Thh question of the rejection of authorized 
project before jurisprudence. (Con¬ 
cluded from previous issues.) 

This article deals with the legal ri&hts of hydro-electric pro¬ 
jects. 


No. 14 — March-April 1937. 

A NEW experimental contribution to the 

STUDY OF THE LAWS OF SIMILITUDE OF HY¬ 
DRAULIC turbo-machines. (Concluded from 
Issue No. 13.) 

Conclusions of the experiment are given in this article. 

A contribution to the calculation of the re¬ 
inforcement OF JOINTS IN PIPES. 

The catastrophic floods of March 1936 and 

January-February 1937 in the United States. Parde. 

Famous precursors in hydraulic : the diverse 

AND INGENIOUS MACHINES OF CAPTAIN AUGUS¬ 
TIN Ramelli. 


THE AGRICULTURAL JOURNAL OF INDIA. 

(Special Indian Science Congress Number, 1916.) 

Importance of soil-aeration in forestry. Hole. 

This article deals with the damage that may be done to the 
seedlings of the Sal tree by insufficient soil-aeration when 
the physical condition of the soil is apparently suitable for 
growth. 

The importance of* soil ventilation on the Howard. 
alluvium. 

A full supply of air in the soil is as important as a sufficiency of 
( water. Some examples of the effect of improved soil ven¬ 

tilation on the growth of crops are quoted and discussed. 

The aquatic weeds of the Godavari and Pra- Burns. 

VARA CANALS OF THE BOMBAY PRESIDENCY.—A 
PROBLEM IN APPLIED ECOLOGY. 

The author was called upon to examine and report on the weed 
growth in the Godavari and Pravara Canals. The result 
of his studies are presented in this paper. He classifies 
the weeds found, describes th$ growth of the most com¬ 
mon weed, and discusses its ecology. The canals have 



been infected from the lake from which they draw their 
supplies. Reasons for the extraordinary prevalence of the 
weed in the lake are discussed. Variations of turbidity or 
velocity of water seem to have little effect on the weed. 
Prolonged closure of canals would kill the weeds but a 
closure which is sufficient to kill the exposed stems does 
not affect the underground roots which begin growing 
when water is again let into the canal. Methods for con¬ 
trol should aim at prevention of fruit formation in the 
lake, repeated cutting or dredging by suitable apparatus 
in the canal, and uprooting the plants established. 

The correlation of rainfall and the succeed- Jacob. 

ING CROPS WITH SPECIAL REFERENCE TO THE 

Punjab. 

The author has attempted to determine correlation of rainfall and 
areas sown, and of rainfall and outturn with a view to 
evolve a means of forecasting the amount of crop of any 
harvest. The correlations are based on the figures of the 
thirty years 1886—1915, and pertain to a tract in the 
Jullunder Tahsil of the Jullunder District in Punjab. A 
formula for prediction of the sown area of well irrigated 
wheat based on the correlations has been derived, as well 
as a formula giving the percentage of failure of crop. 


AGRICULTURE AND LIVE-STOCK IN INDIA. 

Vol. VII. 

Part II—March 1937. 

The new slotted pottery strainer. 

Describes a new type of strainer for wells and tube wells. The 
strainer consists of cylindrical pipes of hard burned clay 
with vertical slots cut in the wall of the cylinder. The 
pipe elements are three inches in length, and two such 
elements built one above the other in a mild steel bar 
frame with aluminium end joints form a strainer unit. It 
is being sold to the well owners at Rs. .‘1-8-0 per foot. 

Part III—May 1937. 

Eactory cane-molasses as a cattle feed. Labb Singh. 

Gambhir Singh. 

A suitable use for molasses which is a by-product of the sugar 
industry has engaged the attention of research workers for 
sometime past. This paper describes an experiment 1o 
determine the food value of factory cane molasses for bul¬ 
locks, conducted at Lyallpur, Punjab. The results of the 
experiment are discussed and it is concluded that 2 lbs. 
of factory molasses could replace 2 lbs. of maize in a mixed 
ration for bullocks in the winter season. ' 
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Noras, 

Board of Agriculture and Animal Hus¬ 
bandry. Crops and Soils Wing, 1937. 

0 

At the invitation of the Punjab Government, the second meeting 
of the Crops and Soils wing of the Board of Agriculture 
and Animal Husbandry will be held in Lahore from 6th 
to 11th December 1937. The next two days will be spent 
>on a tour of inspection in Lyallpur. 


GLEANINGS FROM HERE AND THERE. 

•(Issued by the Associated Cement Companies, Ltd., Bombay.) 

No. 1. 

No. 2. 

In these issues there is nothing of interest to irrigation engineers. 


THE INDIAN JOURNAL OF AGRICULTURAL SCIENCE. 

Vol. VII. 

Part I—February 1937. 

Studies in crop ecology : The composition of the Hutchinson. 

COTTON CROPS OF Central INDIA AND RaJ- Ghose. 

PUTANA. 

The Malvi cotton of Central India is believed to have deteriorat¬ 
ed to a considerable extent in recent years. This paper 
reports the studies undertaken in an attempt to secure 
from the crop itself, satisfactory evidence concerning the 
alleged deterioration. The past history and the preserft. 
status of the cotton crop in Central India has been investi¬ 
gated with a view to discover the causes and estimate the 
extent of deterioration. Information on Rajputana cotton 
crop has also been collected and is discussed. It is shown 
that the opinions of the local industry and the theories 
offered with regard to the deterioration are not. supported 
by facts. 

Variation in the characters of cotton in rela- Sen. 

TION TO THE POSITION OF BOLLS ON THE PLANT. Molld. Afzal. 

This paper presents results of experiments conducted in an at¬ 
tempt to study the effect of position of bolls on the cotton 
plant on fibre length, fibre mass per unit length, and mean 
proportion of mature fibres. Study was also made of the 
extent to which the effect of climate supervened that of 
the position of bolls on the plant. Results are discussed 
and conclusions are summarized. 

D 2 
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Studies in the water relations of rice : effect 

OF WATERING ON THE RATE OF GROWTH AND 
YIELD OF FOUR VARIETIES OF RICE. 


Sen. 

Rice is a crop which is grown under very wet conditions. Ex¬ 
periments recently conducted show however that water 
requirements of this plant are similar to those of rye. The 
tradition therefore that very wet conditions are necessary 
for the growth of rice requires investigation. In Bengal 
and Assam rice is cultivated under a variety of conditions. 
Some fields are submerged under several feet of water 
during the growth of the plant, and others are on higher 
land and are irrigated by artificial means. In some parts 
of Bihar and Orissa, the practice is to drain the rice fields 
at certain stages of the crop, and to replace standing water 
by fresh water. All these facts point to the necessity of 
an investigation of the response of the plant to various 
water conditions. This paper presents the results of an 
experiment on the effects of watering on the rate of 
growth and yield per plant of four varieties of rice culti¬ 
vated in Bengal. 

Heterosis in rice. Kadain. 

Patil. 

Patankar. 

The luxuriant growth noticed in the first generation hybrids in 
most of the cereals and other crops is called “heterosis”. 
This paper presents data on heterosis of the rice plant 
from crosses which were made for economic purposes. 

Inheritance of sheathed ear in rice. Sethi. 

Sethi. 

Mehta. 

This paper deals with the inheritance of a peculiarity in rice 
consisting in the retention of the panicle within the 
leaf sheath. This peculiarity is noticed in one variety of 
rice grown in the United Provinces and this variety 
escapes the attack of the rice fly on account of this pecu¬ 
liarity. The inheritance of this protective natural device 
was studied and the results are presented in this paper. 

Part II—April 1937. 

Studies on the root-rot disease of cotton in Vasudeva. 
the Punjab. 

This paper describes experiments with two organisms which are 
responsible for the root rot disease of cotton in the 
* Punjab. Toxic effects of various chemical compounds 
On these organisms has been investigated in connection 
with the study of methods of control of the disease. 
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MOIiASSSS AS MANURE IN THE UNITED PROVINCES. Batham. 

Sethi. 

Nigam. 

This paper describes the investigations carried out by the Agri¬ 
cultural Department of the United Provinces of the use 
of molasses as manure and summarizes experience in 
other countries. Conclusions arrived at from the results 
of the investigations are given. The more important 
amongst them are :— 

1. The effect of molasses as manure is more appreciable on 

poor than on rich soils. 

2. Molasses do not produce as high a yield of wheat as com¬ 

post or cow dung but the increase of yield is appre¬ 
ciable in comparison to no manure. 

3. Nitrogen fixation is enhanced in soils by the application 

of molasses. 


CURRENT SCIENCE. 

Vol. V. 

No. 9—March 1937. 

Nothing of interest to irrigation engineers in this issue. 

No. 10—April 1937. 

Need for a soil survey of India. 

A discussion on the need of a soil survey of India was held dur¬ 
ing the Indian Science Congress week at Hyderabad in 
January 1937. The President in introducing the sub¬ 
ject said that a soil survey could be carried out for one 
or more of many purposes. It could be carried out for 
settling new land, for ascertaining the physiscal and chemi T 
cal characteristics of the soil with reference to manorial 
treatment, and for irrigation projects. There are about 
150 million acres of cultivable waste land scattered all 
over India and it is necessary to ascertain the nature and 
the disposition of this waste land with a view to find out 
the most promising areas for reclamation. Survey for 
classificaion of soils is necessary for research and advisory 
work. He invited the speakers to suggest methods of 
survey that might be considered necessary on an All- 
India basis. Sir John Russell in the course of his address 
said that he attached great importance to a proper soil 
survey of any region where irrigation is to be introduced. 
Trouble from waterlogging is likely to follow irrigation 
unless the scheme has been planned as guided by a pre¬ 
vious soil survey. Other problems of soil survey arise in 
connection with forestry. The proposal that Indian Soil 
workers should constitute a Committee to draw up an 
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agreed basis for describing the soils and should indicate 
the methods of examination to be adopted was put forward 
by a speaker and Sir John Russell considered it a sound 
proposal. 

A note prepared by Dr. R. McLagan Gorrie was read. The 
note stressed the importance of considering the protec¬ 
tive and water storage aspects of natural plant cover be¬ 
fore deforesting soils for agricultural purposes. Any form 
of soil survey should register the relative efficiency of the 
existing plant cover in maintaining the optimum soil 
profile and should indicate the trend of changes in the 
existing profile. 

Science notes. Kamesam. 

Wood is good (Bulletins of the timber de¬ 
velopment section of the Forest Research In¬ 
stitute, Debra Dun.) 

Propaganda has been started by the Forest Research Institute 
with a view to advertise wood as a building material. In 
Europe and America, timber is looked upon as an import¬ 
ant structural material while in India it is “nobody’s 
child and has gone by default.” 

No. 11-May 1937. 

Research items. 

In J. Rex. National Bureau of Standards, 1936, 16, a rapid 
method for the determination of silica in Portland cement 
has been described. The method consists in mixing the 
sample ot cement with an equal quantity of ammonium 
chloride, digesting the mixture with hydrochloric acid 
for half an hour and filtering off the silica. 

Science notes. 

The Sugar Committee of the Imperial Council of Agricultural 
Research held a two day session on May 3rd and 4th, 
and discussed various problems connected with the Sugar 
Industry. The Committee considered the serious situa¬ 
tion arising from the alarming expansion of the acreage 
under cane resulting in the production of cane far in ex¬ 
cess of that for which there is demand. The Committee 
were of opinion that sugarcane cultivation should be spread 
over specially marked zones in the vicinity of particular 
factories. Proposals for carrying out a proper marketing 
survey of sugar were approved. 

The Maynard Ganga Ram prize for 1935 was awarded to Mr. 
J. C. Luthra, Professor of Botany for his researches on 
the control of loose smut disease of wheat. 

The award for 1932 has also been announced and goes to Mr. 
T. A. Miller Brownlie for his invention of a slip strainer 
suitable for augmentation of water supplies from bores 
, sunk in open wells. 
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The silver jubilee session of Indian Science Congress will be held 
in Calcutta in January 1938. List of the various sec¬ 
tions with names of Presidents is given. 


No. 12—June 1937. 


Reviews. 

The spotted bollworms of cotton in South 
Gujarat, Bombay Presidency by Desh- 

PANDE AND NaDKARNY. 

The book deals with the results of investigations of the spotted 
bollworm carried out at Surat for 8 years from 1923 to 
1931. The occurrence of bollworms in different parts of 
the world and in different places in India is discussed and 
the damage done to the cotton crop is described. Control 
methods tried by the authors are dealt with. The results 
of the investigations are useful not only to Gujarat but to 
different parts of India where cotton is grown. 


Some aspects of the Chemistry of swamp soil. Subrahmanyan. 

This article reviews certain chemical aspects of swamp soils 
having a bearing on the nutrition of the rice plant. In 
certain regions, specially river deltas, the yield of rice is 
maintained at a tairly high level without the application 
of manure. This high level of fertility is traceable to 
river silt. The bio-chemistry of river silt has not yet 
been adequately studied. The quantity of silt carried by 
different rivers, the amount deposited in different seasons, 
its distribution over the fields and its contribution to 
crop growth are problems awaiting solution. There is 
no doubt that some of the silts are rich and contain 3,000 
parts per million of nitrogen. There is also evidence to 
show that river silt facilitates oxidation changes. In re¬ 
cent years evidence has been adduced to show that one of 
the causes of preservation of the fertility of swamp soils 
is the fixation of atmospheric nitrogen. The researches 
are worthy of extension. The influence of river silt on 
the nitrogen content of the soil is a subject which needs 
careful study. The writer then reviews some chemical 
changes which occur in swamp soils, and their bearing 
on the rice plant and indicates the problems which are 
worthy of further study. A striking feature about culti¬ 
vation of rice is the enormous quantity of water required. 
The available evidence would suggest that swamp soils 
provide certain constituents which are not available in 
the dry soil, one of these being silicon. Probably there 
are many others which are necessary to the rice plant, 
and are released under swamp soil conditions. If the 
nature of these substances is determined it may be pos¬ 
sible to provide them to the plant in dry soil conditions. 
A bibliography on the research work done on the subjects 
discussed is appended. 
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Some notes on tube-wells and aib-lift pump- Yora. 

INO. 

This paper contains information collected from various sources 
on the hydro-electric and tube-well scheme in United 
Provinces, and details of tube well scheme for water 
supply of Cawnpore. Tube-well work in Baroda State is 
also briefly described. The drilling of wells and the 
equipment used are dealt with and the method of air 
lift pumping for raising water is discussed in detail 
Some types of deep well pumps such as reciprocating 
pumps, and centrifugal pumps are described. 


THE INDIAN & EASTERN ENGINEER. 

Vol. XXX. 

No. 4—April 1937. 

Editori \l notes. 

Flow of water in pipes and open channels. 

In a previous issue (See page 42, Bulletin No. 4) it uus men¬ 
tioned that a sub-committee of the Research Committee 
of the Institution of Civil Engineers has been appointed 
to investigate the problem of flow in pipes and open 
channels. An article by A. Auric in “La Technique 
Moderne ” shows that experiments on this subject are also 
proceeding abroad. The author gives the working of a 
formula with explanation of terms for determining the 
product of surface slope by gravity, and suggests the ad¬ 
visability of the consideration of wind, surface, agitation, 
and atmospheric pressure. According to experiments 
there exists a veritable distinction between the laminar 
regimen and the turbulent regimen and it is .necessary to 
adopt distinct formulae for each case. 

Modern road construction. Taylor. 

Continuation erf article in the previous issue (Sefe page 57 of 
Bulletin No. 5). Describes surfacing with cement maca¬ 
dam, and resurfacing waterbound macadam roads with a 
2-inch thick concrete Blab. Drainage culverts of the box 
type, and other types are described. 
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The Students Corner. Antia. 

The general conditions which should be incorporated in a con¬ 
tract document are given in this article. 

No. 5—May 1937. 

An electrified Cane-Sugar Factory. Godfrey. 

Natal Estates, Ltd., own 30,000 acres of land of which 20,000 
acres are under sugarcane cultivation. In the centre of 
this area is a sugar factory. Recently a comprehensive 
electrification scheme has been carried out in the sugar 
factory, details of which are presented in this article. A 
large power station with 3 turbo-alternators has been 
completed. The power will be utilized for driving the 
cane crushing and milling machinery, and for pumping 
water from the river Umgeni to a canal system for irri¬ 
gation of the estates owned by the Company. The power 
house equipment, the milling plant equipment and the 
irrigation system are described. 

Meter Flume Discharge Tables. Blench. 

This article gives a new method of preparing discharge tables 
for simple flumes and multiple flumes with a common 
exit. The method is based on ‘The principle of least 
squares’. At the outset a preliminary discussion of the 
flume formulae is given. The principle of least squares 
is then explained, and its application to the case of a 
simple flume is illustrated. Preparation of discharge 
table is explained, and the probable errors are discussed. 
In Part II of the article the method is extended to solve 
the problem of discharges through multiple flumes with 
a common exit. The article is accompanied by a number 
of tables illustrating the solution of actual examples. 

The Students’ Corner. Antia. 

• 

Some general conditions pertaining to contracts including those 
concerning payment, inadequacy of progress, stoppage 
of work, claims, and disputes, are dealt with in this ar¬ 
ticle. Extracts from the general conditions of a parti¬ 
cular contract are given at the end to illustrate some of 
the points dealt with. 

No. 6—June 1937. 

Editorial. 

Water Supply in the United Provinces. 

Review of the Ganges Valley State Tube Well Irrigation Scheme 
now under construction. The scheme provides for a net 
work of state tube wells at intervals of about 1J miles. 
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Weils already sunk are of an average depth of 260 ft. 
yielding 33,000 gallons per hour. The cost of works for 
a complete tube well with electrical equipment is approxi¬ 
mately Rs. 8,000. 

Vibrated Concrete. 

Review of interim I'eport No. 1 of the Joint Sub-Committee of 
the Institutions of Civil and Structural Engineers set up 
in 1935 to study the effects of vibration on concrete parti¬ 
cularly in relation to the effects upon the setting and ulti¬ 
mate qualities of the concrete. The report contains details 
of all tests undertaken together with diagrams and tabular 
results. The conclusions arrived at in the report are set 
forth in this review. 

Long Range Excavating. Taylor. 

Describes the general principles of the drag scraper, principal 
features of the equipment, and the use of the equipment 
in construction work such as building of levees, excavation 
of canals, deepening of rivers and in tunnel work. 

The Boulder Dam. 

Mr. Savage, Chief Designing Engineer, Bureau of Reclamation, 
U. S. A. was in England recently and delivered a lecture 
on the Boulder Dam before the Institution of Civil 
Engineers. The lecture was illustrated with films and 
lantern slides. The preparatory work included the build¬ 
ing of a 33 miles long branch railroad, 32 miles of highway 
and a 200 ton cable way with a span of 1,256 ft. The 
construction facilities included 45 miles of standard gauge 
railroad complete with rolling stock, 20 miles of construc¬ 
tion roads aggregate processing plant, cement blending 
plant, concrete mixing plant, and a 825 ton refrigeration 
plant for cooling mass concrete in the dam. The main 
features of the dam are described. The dam is a concrete 
arch gravity dam 726 ft. high, 45 ft. thick at top and 660 
ft. thick at the base. Other structures such as spillways, 
intake towers, and power plant building are described 
briefly. 

The Students Corner. Antia. 

Specifications for work describing the character and quality of 
materials to be used and methods to be employed in the 
execution of a work form part of a contract document. 
The points which should be borne in mind in drawing up 
specifications are described, and general specifications for 
some items of work are given. 



61 

INDIAN CONCRETE JOURNAL. 

You XI. 

No. 4—April 1937. 

Design of Rbinfokced Cement Concrete Beams. Desau 

Sahani. 

A method of designing R. C. beams is given in this article. The 
method is based on the use of a number of charts prepared 
by the author and lengthy and tedious computations are 
eliminated. The method of using the charts has been 
illustrated by a number of examples. 

Proportioning Concrete Mixtures. Reynolds. 

This is in continuation of the article in the previous issue. Two 
methods of proportioning are described : proportioning by 
trial, and proportioning by the “fineness modulus” 
method. When supplies are available it is sometimes con¬ 
venient to use a mixed aggregate. The factors to be taken 
care of when using such a mixed aggregate are mentioned. 
In mass concrete work it is justifiable economy to build in 
‘plums’ as the work proceeds. These plums can be blocks 
of stone or Portland cement concrete not grea/ter in size 
than can be handled by a man. Sharp cornered blocks 
should be avoided. 

Cement for Subgradk Stabilisation. 

‘Stabilized soil cement’ is the technical name of the newest type 
of road construction now under experiment in South Caro¬ 
lina. .Fundamentally the process consists of mining dry 
cement with the road soil that nature provided, pulverising 
it, moistening it, then packing it into a dense impervious 
mass, and finally rolling it to a smooth surface. An 
experimental project, consisting of 3'3 miles of a 
state highway treated m the manner described above 
has been completed recently. Details of construction pro¬ 
cedure, equipment and working crew required, and other 
details are described in the article. 

No. 3—May 1937. 

News and Notes. 

The Irrigation Department of Bengal decided to gunite the Ander¬ 
son Weir. The work is now in progress. 

The Increased Use of Vibrated Concrete. 

The adoption of high frequency vibrators for placing concrete has 
been more rapid than the progress in acquiring basic in¬ 
formation on such factors as frequency, amplitude, size 



and type of vibrator, period and method of application of 
vibration, etc. This article sets forth some recommenda¬ 
tions with regard to the practice of vibration as applied 
to concrete. 

Steep Concrete Face on Rockfill Dam in China. 

This article describes the Shing Mun dam in Hongkong. (See 
Bulletin No. 5, page 28). 

Proportioning Concrete Mixtures. Reynolds. 

Continued from previous issue. The method of measurement of 
materials in batch-boxes is described, and the manner of 
constructing batch-boxes is given. 

No. 0—June 1937. 

Pre-cast units turned out from moulds imme¬ 
diately AFTER CASTING. 

M. Mopin a French Engineer has developed a new method of 
rapid production of precast concrete units. This is made 
possible by a system of vibration which with suitably 
graded aggregates gives to the concrete a gelatinous nature 
which allows it to be turned out of the mould immediately 
without damage. Recently a few housing schemes have 
been erected making use of pre-cast units on the Mopin 
system. This article describes some of the methods em¬ 
ployed in the manufacture of pre-cast units. The descrip¬ 
tions are accompanied by numerous illustrations. 

Concrete Pavement in Swamps. 

Describes a type of road construction used in North Carolina for 
marshy soils. The least expensive type of construction 
in marshy soil has been found to be a reinforced concrete 
slab resting on piling. 

Removing stains from cast stone and Concrete. Baumgarten. 

Recipes for cleaning cast stone and concrete which have proved 
successful are given in this article. 

Reinforced concrete wells in Baroda State. Ootia. 

The geological formation of the upper strata in the Meshana 
District in Baroda is mainly of sand. In sinking masonry 
wells, a sandy current would often be encountered from 
one side or the other of the well. Sometimes the force of 
sand tends to blow up the masonry walls of the well. 
Reinforced concrete wells were therefore decided upon and 
. thi H construction has proved successful. The method of 
ainlring reinforced concrete wells is described and details 
of wells and well curbs are given. 
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Proportioning concrete mixtures. Reynolds. 

Continued from previous issue. This article deals with reduc¬ 
tion in bulk of concrete after mixing, and the method of 
determination of the proportions of mixed concrete. 


INDIAN ENGINEERING. 

Vol. C. i : 

No. 4—April 1937. 

Notes and Comments. 

The hydroelectric scheme now under construction in Fyzabad > 
U. P. is expected to be completed in August next and 
will irrigate 44,000 acres besides providing cheap power 
for the tube wells and cottage industries. Provision has 
been made in the scheme for future expansion on the lines 
of the Ganges canal grid system where within the last 
5 years the total consumption has increased from 14,000- 
units to 2,500,000 units. 

Siphon Spillway.' Joshi. 

Design for a High Masonry Dam. 

This paper illustrates the principles of design of a siphon spill¬ 
way for a masonry dam. This type of spillway is of re¬ 
cent development and possesses many advantages. 
There are no moving parts such as chains and gates. The 
siphon is automatic in starting and stopping, and acts 
with the full capacity immediately the priming level is 
reached. The procedure of design is illustrated by an 
actual example which is worked out fully. 

Survey of India. 

A review of the annual report of the Survey of India Depart¬ 
ment for the year 19156. Though the country is being 
mapped at the rate of 40,000 sq. miles a year, approxi¬ 
mately 15 more years will elapse before a complete modern 
map of India is available. The early history of the 
Survey of India Department, and the progress and deve¬ 
lopment of surveys are outlined in brief. 

Rampur State Tube-Well Scheme. 

Abstract of a speeoh by Sir William Stampe, Chief Engineer, 
United Provinces on the occasion of the inauguration^ of 
the Rampur Tube-Well Scheme. A system of 34 tube- 
Wells worked by electricity generated at Salawa power 
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station on the Ganges Canal some 200 miles away is pro¬ 
posed, of which 10 tube-wells were opened, in the first 
instance. Sir William Stampe said that as a result of 
recent inquiries, the stability of the underground water- 
table can be relied upon. Cheap electric power is not 
only helpful in extending irrigation by pumping but 
enables the grower to process his grain. The material 
benefits derived such as reduction in cost of agriculture are 
mentioned. The development of social amenities round 
tube wells such as tanks for drinking water, masonry 
bathing pools, cattle tanks, and the radio, was suggested 
on the lines now being explored in the United Provinces. 

No. 5—May 1937. 

■Co-ordinated Research. 

In this article the editor puts forward a plea for the establish¬ 
ment of an all Empire organization for co-ordinating 
engineering research carried out all over the British 
Empire on the same lines as the Executive Council of the 
Imperial Agricultural Bureaux. 

Notes and Comments. 

A preparation with the trade name “Inertol” which is a bitumin¬ 
ous waterproofing compound for steel and concrete has re¬ 
cently been put on the market and is being extensively 
used, specially in corrugated iron roofing. It is manu¬ 
factured in India. 

A liquid waterproofing material for use in filling cracks on roofs, 
for joints in concrete and glass, and for construction of 
damp course is termed “synthaprufe”. It is of the con¬ 
sistency of milk which sets in a short time. 

Home and Abroad. 

The Menai Suspension Bridge built by Gliomas Telford in 1826 
is to be reconstructed at a cost of .£*228,000. The main 
features of the old bridge will be retained. There will be 
fewer chains and footpaths will be added on both sides. 

Deterioration ok Structures in Se\ Water. 

Review of the sixteenth report of the special committee nominated 
by the Institution of Civil Engineers to investigate the 
deterioration of structures in sea water. It was found that 
treatment with creosote was the best remedy, but without 
the addition of any other chemical it was not so effective 
as a mixture of Creosote and D. M. With regard to metals 
it was found that only chromium and nickel steels are re¬ 
sistant to action to any extent. Galvanized steel platea 
show high resistance to corrosion. Experiments on con¬ 
crete show that no one cement has marked superiority in 
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withstanding sea action. Resistance increases with rich¬ 
ness of mixture, and concrete of dry consistency is more 
resistant than that of normal constituency. Researches 
carried out by the Swedish Academy of Engineering science 
indicate that a mixture of SO p. c. arsenious oxide and 70 
'per cent, of Portland cement after suitable heat treatment 
gives ah increased resistance to the action of sea water. 

Some Notes on Bridge Design. Pierson. 

Brief notes of a general nature on girder design, and the pressure 
on the foundations of a bridge. 

Practical Trial of Roofing Sheets. 

A paper was recently presented by Sir Robert Hadfieia giviiig a 
brief account of a series of practical trials of roofing sheets 
of special steels being conducted at Sheffield. This 
abstract describes the trials briefly and sets forth the results 
observed so far. It was found that after 9 years exposure, 
painted sheets show no sign of failure. Amongst un¬ 
painted sheets, the copper steels are distinctly superior to 
ordinary steel. The zinc coating of sheets is worn off in 
about 5 years. 

The Franki Piling System. 

This system of piling has been introduced in India recently. It 
comprises the Franki concrete sheet pile and the Franki 
concrete bearing pile, both cast in situ. The procedure in 
both the cases is described in detail. A formula for deter¬ 
mining the bearing power has been given. 

Novel Constructional System. 

A new system of roofing called the “diagrid” system is described 
in this article. The design comprises essentially a diagonal 
system of beams or ribs which are arranged in two parallel 
s§ts equally spaced, intersecting each other at right 
angles, and rigidly connected at the intersection points. 
Tt can be carried out either in structural steel work or rein¬ 
forced concrete. Bending moment is greatly reduced in 
this form of construction, and wide spans can be easily 
erected. 

Forest Utilisation Conference. 

The Inspector General of Forests, India, speaking at the Forest 
Utilization Conference held at Dehra Dun recently called 
attention to the value of timber in engineering construc¬ 
tion. He mentioned the various activities of the Forest 
Research Institute in timber experiments and utilization 
of forest produce. Indian plywood has great possibilities. 
A certain type of timber has already secured a market in 
London. There is need for manufacturing companies to 
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take up the manufacture of these lines in India. Work 
has been done at the Institute on wooden electric trans¬ 
mission poles, houses, bridges, etc. The questions of pre¬ 
servation of wood, and the seasoning of timber have been 
investigated. A preservative called “Ascu” has been deve¬ 
loped which has given very satisfactory result^. 


No. 6—June 1937. 


Notes and Comments. 

Irrigation Research 

Comments on the new method of design of weirs on sandy beds 
recently evolved in the Punjab, as a result of researches 
by Rai Bahadur Khosla and Dr. McKenzie-Taylor. 

Hardinge Bridge. 

Comments on the experiments at Khadakvasla with the models 
of the Ganges in connexion with the Hardinge Bridge at 
Sara. 

Home and Abroad. 

Nile Barrage. 

The new Moliamed Ali Barrage which is being built on the Nile 
north of Cairo will cost £2,250,000. 04 pairs of sluice 

gates and six power operated machines of special design 
to work the gates are to be built. 

River Improvement Works : Lewis. 

Modern Mechanical Equipment. 

Describes some types of machines used in the present day in river 
work, excavation, embankment building, and dredging. 
The machines described include dragline excavators of 
various types, bucket excavators, and dredgers. 

Lacey’s Formulae—an explosition. Khushalam. 

In this article an analysis is given, based on Lacey’s formulae, 
with the object of finding the limits of discharge up to 
which determinate or real values for the dimensions of 
sections of channels could be obtained from Lacey’s 
formulae. Both trapezoidal and elliptical sections are 
treated and it has been shown that for elliptical 
sections the limit for determinate dimensions of 
sections Of channels works out to half of that obtained 
in the case of trapezoidal channels. The above finding is 
supported by actual conditions of large and small channels. 
In large channels only, the horizontal bed is perceived while 
ah small channels assume an elliptical Bhape. From the 



equations derived by the author, he has prepared a table 
of minimum values of discharge for various side sloped and 
silt factors. He has also obtained by analysis equations 
for limiting values of velocities for trapezoidal and ellipti¬ 
cal sections. From these equations it is seen that the 
limiting velocities are independent of the silt factor. In 
conclusion the author points out that the results he has 
obtained are purely from theoretical considerations and 
have not been verified in actual practice. 

The Jambs River Bridge. Pierson. 

A striking example of highway construction is a 16 mile Virginian 
road in America. The bridge over the James river on this 
road is the longest in the world being 5J miles long. It 
has 447 short concrete spans each consisting of a concrete 
deck slab supported on steel I beam stringers resting on 
concrete piles. In addition to the short spans it has 
seventeen 90 ft. plate girder spans, eight 210 ft. through 
truss spans and a 300 ft. vertical lift truss span. Principal 
features of design and construction of the concrete deck 
and piles, the pier foundations, and the lift span are briefly 
outlined. 

Reservoir Surveys. Fergusson. 

A new method developed by the author of contour surveying for 
reservoir projects in which the field work is considerably 
less than in the case of the usual method has been des¬ 
cribed in this article. The method obviates the running 
of lines of levels across the valley at right angles to the 
line of traverse. The theodolite alone is used and hori¬ 
zontal and vertical angles to the various points are mea¬ 
sured. From these angles the distances of the points and 
their heights above the point of observation can be worked 
out by simple formulae or from graphs prepared from the 
formulae. 


JOURNAL OF THE ASSOCIATION OF ENGINEERS 

(CALCUTTA). 

Vol XII. 

No. 2—June 1936. 

Tube Welds for Water Supply Irrigation. Ghosh. 

Tube wells have evolved gradually from the aopient standard well 
during the last 60 or 70 years. To-day there are instances 
of 24 in. diameter tube-wells, 1,000 ft. deep from which 
water is pumped out at, the rate of 100,000 gallons pei 
hour. The underground, water supply.' js replenished by 



rainfall, 90 p. c. of which goes to add to the underground 
reservoir. Geological features affecting underground 
supply • are discussed. Some examples of artesian well 
' wstqr supplies in U. S. A., Prance, England, and 
Australia are quoted. The yield of a well depends on the 
Velocity of the water passing through the sub-soil material 
without disturbing the finest sand. This velocity is called 
the critical velocity. In tube-wells this velocity is J in. 
per s6c. The method of deciding a suitable spacing of 
tube wells in an area is described. Data of diameter, 
length of strainer, and discharge of some tube-wells in the 
Punjab are presented. A rough estimate for a water - 
supply scheme to serve a town of 10,000 inhabitants has 
been given, and a scheme for irrigating an area of 1 sq. 
mile with costs has been worked out. 


RCIENCIE AND CULTURE. 

Von. II. 

No. 9 —March 1937. 

Not jret received. 

No. 10-April 1937. 

Notes and News. 

Impbkial Institute of Su,oab Technology. 

The Imperial Institute of Sugar Technology at Cawnpore was 
declared open on March 11, 1937, by Sir Frank Noyce. 
The courses of study in the Institute are mentioned. A 
vast amount of research work will also be done at the 
Institute. The following researches are already in pro¬ 
gress : treatment of factory effluents, cane drying, milling, 
methods of graining in pan boiling, and rapid and slow 
cooling in crystallizers. A scheme for investigating the 
possibilities of utilizing molasses for preparing cattle feed 
is also in hand. 

National Academy of Sciences, India. 

A monthly meeting of the Academy was held at Lucknow on 2nd 
March 1937. The undermentioned papers were read, 
amongst others. 

1. Nitrogen fixation and azotobacter count on the application 
of carbohydrates and other energy materials to the soil, 
by Prof. N. R. Dhar and Seshacharyulu. In this 
Ripest, the effect of sunlight on nitrogen fixation and 
a^tobacter count on the application of sugars to the 
qou has been studied: In all experiments there is 
greater nitrogen fixation in the presence of sunlight 
hut less azotobacter count in sunlight. 



2. Changes in soil nitrogen after the addition of fresh cow 
dung to soil, by S. K. Mukerji. Fresh cow dung has 
been shown to fix atmospheric nitrogen in the pre¬ 
sence of sunlight. 

No. 11—May 1937. 

There is nothing of interest to irrigation engineers in this issue. 

No. 12—June 1937. 

Long Range Forecasting op the South-West Ben. 

Monsoon and Everest Expeditions. 

The prediction of the probable date of establishment and the 
prospects of the Monsoon about four months in advance 
is a scientific gamble when it is remembered that there are 
as yet no known rules for drawing up a long range fore¬ 
cast. The method of forecasting employed by the writer 
has achieved satisfactory results and is discussed in this 
article. The phenomena of the advance and retreat of the 
South-West Monsoon and the origin of the Monsoon are 
described in detail. 

Breeding for Disease Resistance in Agricul- Burns. 

tural Plants. 

Some aspects of breeding new strains of plants with a view to 
disease resistance are discussed in this article. Some re¬ 
cent instances of work with new strains resistant to the 
wilt disease in cotton and linseed are given. Investiga¬ 
tions are in progress on the rust resistance of wheat all 
over India. 

Hydro-Electric Practice in India. 

A book with the above title written by Prof. B. C. Chatterjeq of 
the Benares Hindu University is reviewed in this article. 
The publication is in two volumes of about 600 pages each 
and costs Rs. 50. If the consumption of electricity per 
capita is taken as a measure of civilization and prosperity, 
the position of India may be gauged from the fact that while 
the consumption of power per head in the more advanced 
countries amounts to 2,000 units, in India it is 6 units. 
The sources of water power in India are in an undeveloped 
condition. The available water power amounts to 2 
million kilowatts of which barely 3 per cent, has been 
developed. Vol. I deals with the general principles of 
hydro-electric development', viz., feasibility of a scheme 



hydrology, elements of hydro-eleotric plant, power houses, 
turbines, regulating devices, etc. Vol. II deals with the 
descriptions of the various hydro-electric stations and sub¬ 
stations now operating in India. 

Notes and News. 

Indian Science Congress. 

The Silver Jubilee Session of the Indian Science Congress will 
be held in Calcutta from January 3rd—9th, 1938. The 
various sections, with the names of the presidents are 
given. 


THE MADRAS ENGINEERING COLLEGE MAGAZINE. 

Vol. V. 

No. 2—March 1937. 

Attrition Tests on Stones used as Road Metal Krishnan. 

in India. 

Attrition tests on road-making stones have been carried out in the 
engineering section of the Government Test House at Ali- 
pore, Calcutta, for the departments of Public Works of all 
the Provinces in India. The test is carried out' by means 
of an apparatus called the Deval attrition testing machine. 
This article gives a description of the test as usually carried 
out and presents in tabular form results of tests on road 
building stones of the usual types met with in all Pro¬ 
vinces. It is concluded that the best stones for road 
making purposes are the medium to fine grained compact 
basic rocks with more or less equiangular texture such as 
dolerite and basalt. Soft rocks like limestones, shales, 
and weaker types of sandstone are not suitable for any but 
light traffic. 

Design of Reinforced Concrete Arch Bridges. Lakshmana Rao. 

This article presents a procedure for designing reinforced con¬ 
crete arches. The fundamental theory of the arch rib is 
discussed and the advantages of arches over straight beams 
are enumerated. The differences between a 3 hinged, 2 
hinged, and hingeless arch are summarized. The hinge¬ 
less arch is considered to be the best. Principles of design 
of a hingeless arch are then set forth. Three funda¬ 
mental equations are derived based on the elastic theory. 
Other relationships are obtained from the three funda¬ 
mental equations, and the arch can be designed with the 
help of these relationships. 
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THE MALAYAN AGRICULTURAL JOURNAL. 

Vol. XXIY. 

No. 9—September 1936. 

An Account op Irrigation and Drainage Con- Wardlaw. 

TROL ON AN ARBA OF DWARF COCONUTS. Mason. 

An account is given of a method of irrigating coconut areas and 
controlling drainage in order to facilitate the free move 
ment of subsoil water, one of the conditions favourable to 
the growth of coconuts. Two main channels, one irriga¬ 
tion and the other drainage, are cut along two longer sides 
of a rectangular block and also small alternating irrigation 
and drainage channels in the block of land itself. The 
level in the main drainage channel is kept below the irriga¬ 
tion channel. This difference in water levels causes a 
steady flow of soil water from the irrigation to the drainage 
canal through the alternating channels. 


RE VISTA DE LA SOCIEDAD CUB ANA DE INGENIEROS. 

(In Spanish). 

Vol. XXIX. 

No. 6—December 1936. 

Vol. XXX. 

No. 3—March 1937. 

No. 4—April 1937. 

No. 5—May 1937. 

There is nothing of interest to irrigation engineers in these issues. 


IRRIGACION EN MEXICO. 

(Revista Mensual). 

(In Spanish). 

Vol. XIII. 

Nos. 5 d 6—November d December 1936. 

Examination and Instructions for the Control Barona. 

of Soil and its Consolidation for the Cons¬ 
truction of Earthen Dams. 

A detailed article on the subject. 



CHEMICAL ABSTRACTS (WASHINGTON, tJ. S. A.). 


Vol. 30. 

No. 11—June 10, 1936. 

The Section dealing with Soils, Fertilizers and Agricultural 
Poisons mentions the following articles among others :— 

1. A comparative study of the black earths of Australia, and 

the regur of India. 

2. The infiltration and evaporation of water in the soil. 

3. Soil Nitrogen. 

4. Liming of soils. 

The cement and other building materials Section mentions the 
following literature amongst others :— 

1. Corrosion of cement. 

2. Light-weight composition shingles. 


ELECTRICAL NEWS AND ENGINEERING. 

Vol. 45. 

No. 21—November 1, 1936. 

Boulder Dam. Its Salient Features. Titus. 

The principal features of the Boulder Dam Project are described, 
with special reference to the power developing part of the 
scheme. The Project provides for development of 1,800,000 
H. P. in two power houses. The power generating units 
are described. 


CURRENT FARM ECONOMICS (OKLAHOMA). 

Senes 49. 

Vol. 10. 

No. 1—February 1937. 

Deals with prices of farm products and other aspects of economic 
problems in U. S. A., with particular reference to Okla¬ 
homa. 



CIVIL ENGINEER!^ (NEW YORK). 


Yoi*. 6* 

No. 6— June' '1986. 

The Function and Dbsig*} of Check Dams. . Baumann, 

Soil erosion control is an essential element of flood control. 
Erosion precludes the growth of vegetation and results in 
increase of run-off and floods. The check dams system 
constitutes the first line of defence against erosion. They 
hold back the flow temporarily, causing the deposition of 
material carried by the water. The stream bed is thus 
raised and the side slopes are flattened,. This causes a 
decrease in velocity and scouring action. Check dams 
provide no direct protection against maipr .floods. Their 
effect is indirect in that they stabilize the soil and promote 
the growth of vegetation which reduces the run-off. Buies 
useful in the design of check dams based on twenty years’ 
experience in the San Gabriel mountain^ and in the Alpo 
have been given. The writer considers that to build a 
check dam system absolutely immune to onslaughts from 
landslides, boulders and mud avalanches produced by cloud¬ 
bursts is impossible. *'Engineers may well remember 
what the French philosopher and mathematician, Pascal, 
said almost three hundred years ago. Hp said that two 
natural phenomena would never be quite understood by 
men—women and water.” 

Safety Factors in Highway Design, Bader. 

Frequency of road accidents makes it imperative that in modern 
road design attention should be paid to provide every re¬ 
quirement for safe operation of high speed traffic. This 
article describes some of the features in design to ensure 
safety such as adequate width and number of traffic lanes, 
increased sight distances, reduction of curvature and 
grades, better designed railroad and highway crossings pro¬ 
vision of footwalks, and use of intensive lighting. 

Current Periodical Literature. 

Dams. 

Technique Moderne , April 1936 . : —Discussion of theory of weirs 
and low dams on permeable ground. Laws of movement 
of water through pervious formations. Review of model 
experiments. 
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VOL. T. 


No. 3—March 1937. 

Activities of the National Water Resources 
Committee. 

A symposium containing abstracts of articles presented at the 
annual meeting of the American Society of Civil Engineers 
on January 20, 1937. The following articles are includ¬ 
ed :— 

1. Resume of the Drainage Basin Study Report. Wolman. 

This article reviews the report of the Water Resources Com¬ 
mittee. The Committee was requested to determine the 
principal water problems in the various drainage areas of 
the country and to outline in broad terms a unified plan 
of water development and control designed to solve those 
problems. It was also requested to recommend specific* 
projects as part of the unified plan. The Committee has 
released the drainage basin study report. The report 
defines the characteristics of a sound water policy, stresses 
the urgent need for developing basic hydrologic data now 
lacking, recommends quantitative studies of the effect of 
vegetable cover and soil erosion upon hydrologic pheno¬ 
mena and recommends investigations of coastal erosion 
phenomena and the effect of beach protection works. 
Regional power market surveys are also considered neces¬ 
sary for an orderly development of streams. The report 
includes more than 7,000 proposed projects. 

2. The National Drainage Basin Study. Fowler. 

This article describes the study in general and calls attention to 
the need for further investigation. 

3. Water Plan for the Red River of the North. Horner. 

This article describes the formation of an interstate Committee 
on “Water plan for the Red River of the north” and the 
work carried out by the Committee The major problem 
of the area is the conservation of flood water and its release 
and transportation in stream beds, and a co-ordinated water 
plan was drawn up by the Committee based on this pro¬ 
blem. The plan provides for construction of reservoirs, 
and improvement of stream channels. 

4. The Rio Grande Joint Investigation. Barrows. 

This article describes a joiht investigation of the water resources 
of the Rio Grande Basin by an interstate Commission, and 
the National Resources Committee. 
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5. COLLBCHNO AND PUBUSHINO HYDROLOGIC DATA. Saville. 

This article is a review of the report of the special advisory com¬ 
mittee on hydrologic data appointed by the Water Be- 
sources Committee. This special committee undertook to 
set forth standards for the collection and publication of 
hydrologic data. The recommendations made by the 
Committee are given. 

Some Recent Highway Developments. 

This is a symposium on recent developments in the highway field 
consisting of abstracts of three papers delivered before the 
annual meeting of the American Society of Civil Engineers 
on January 21, 1937. The papers are :— 

1. State-Wide High Planning Surveys. Fairbank. 

Extensive planning surveys with Federal funds have been under¬ 
taken by forty States. The surveys include an inventory 
of road details and structures, study of traffic as to 
character and flow, weight and commodity surveys, finan¬ 
cial compilations, and studies of road life. 

2. Henry Hudson Parkway and its Traffic. Downer. 

Describes an important road recently constructed. 

3 Rural Zoning and Highway Improvement. Carmalt. 

This article discusses various ways of roadside improvement in 
rural areas. 

A Steel-Pile Pier in Tropical Ocean Water. 

Among the more important design features are the omission of 
underwater bracing, provision in the design for earthquake 
stresses, and the use of gunite concrete over the, entire 
immersed lengths of piles before driving, to guard against 
damage by destructive marine growth. 

Reports of Research Committees. 

This article discusses various ways of roadside improvement in 
1934 and its principal activity is the general advancement 
of knowledge in the field of hydraulic research, with em¬ 
phasis on open channel hydraulics and model tests. The 
investigations of the Committee include :— 

1. Tests on full sized structures to verify results of previous 

hydraulic model tests. Facilities for comparing pro¬ 
totype behaviour with previous model performance are 
being installed in works under construction. 

2. Investigation of problems on fundamental research. Five 

problems are being studied, which are: travelling 
waves on steep slopes; curves in open channels; pheno¬ 
mena in intersecting streams; the conversion of kinetic 
to potential energy; sedimentation at the confluence 
of rivers. 
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The committee is preparing an up-to-date manua l of hydra ulic 
laboratory practice to aid in securing greater uniformity in 
the method of approach to the solutions of practical pro¬ 
blems by model studies. 

The committee is co-operating in a project intended to secure 
English translations of important papers on hydraulics 
appearing in other languages. A set of letter symbols for 
use in hydraulic laboratories has been tentatively adopted 
by the Committee. (See page 76 of Quarterly Bulletin No, 
5). 

Engineers’ Notebook. 

Eliminating Trial and Error in Backwater Irwin. 

Computations. 

Describes a graphical method of computing backwater profiles 
based on Manning’s formula. This method eliminates 
trial and error and is quick and accurate. 

Discharge area of Circular Gates. Nelidov. 

Gives a method of computing area of a circular gate at partial 
openings by a graphical method. 

Designing Stable Channels and Computing Bed- Hedberg. 

load Movement. 

Since 19&2 Prof. Meyer-Peter and his associates have been con¬ 
ducting studies of the movement of bed load materials in 
the University of Zurich, Switzerland. Two papers have 
been published giving a description of the experiments and 
proposals for the utility of their findings. The present 
article is a review of these papers. Prof. Meyer-Peter has 
formulated an equation connecting discharge per unit 
width, friction slope, diameter of bed load material, and 
quantity of transported material per unit width. The limi¬ 
tations to the uses of this equation are discussed. In a 
typical case where bed load movement does not take place, 
the Meyer-Peter equation used in conjunction with 
Manning’s or Kutter’s formula provides a complete solution 
for the design of a stable channel of any shape. This has 
been illustrated by working out an actual problem. In 
their second paper. Prof. Mever-Peter and his associates 
explain the use of the equation for calculating bed loads in 
natural streams and for designing the regulation of such 
streams. The points that arise in practice in this use of 
the equation are discussed and the writer concludes by say¬ 
ing that although the theory is well substantiated in the 
laboratory there is an urgent need for verification from 
nature. 
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Current Periodical Literature. 

Dams. 

Concrete Arch Dam. Buchanan. Texas. Compressed Air Maga¬ 
zine, Nov, 1936. Plan and construction operations'of L. 
shaped multiple arch dam 11.200 ft. long on the Colorado- 
river, consisting of 29 reinforced concrete arches of 70 ft. 
span and maximum height of 160 ft. are described. 

Seepage and uplift under dams. Military Engineer, Septr. Oct. 
1936. Describes determination of gradients beneath struc¬ 
ture, method of obtaining flow and pressure lines, seepage 
through silt, sand and gravel, relation of gradient to foun¬ 
dation failure, and determination of uplift pressure. 

Foundations. 

Underpinning and foundation work in loose and waterlogged 
ground by chemical consolidation, ground-water lowering 
and other means. Structural Engineer, June 1936. Des¬ 
cribes British experience with Joosten chemical process of 
consolidation, and ground water lowering etc. 

No. 4—April 1937. 

Planned Utilization of Water Resources. Morgan. 

Abstract from a paper read at the Third World Power Conference 
held in Washington in September 1936. Most of the ear¬ 
lier water control projects in the United States have aimed 
at control for particular usage. In recent years however, 
the aim has been to secure the greatest public benefits for 
all purposes. It has come to be recognized that the many 
uses of water are inter-related, and an adequate system of 
planned utilization of water resources is essential. The 
writer then proceeds to review the more or less spontaneous 
growth of water developments in the U. S. A. and the re¬ 
sults achieved. The development of Mississippi river for 
navigation and flood control is discussed. Control of Missi¬ 
ssippi has suffered from two types of extremist views. One 
of these is that levees are the only means of control, and 
the other view strongly supports reservoirs in the head¬ 
waters as the most effective means of control. The conflict 
in the two views has been a great handicap in the develop¬ 
ment of effective flood control. There are other instances 
where comprehensive planning has achieved very successful 
results such as the Miami Conservancy District. 

Power and Irrigation development are essential elements of some 
of the new expensive projects. The irrigation project fur¬ 
nishes the basic market for power output and the revenue 
from power covers a large part of the irrigation cost. 
Domestic water supply from surface water is closely related 
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with flood control, forest cover soil erosion and regulation 
of river flow. In previous years, development of power 
sites was considered a single purpose undertaking. With 
the rapid improvement of steam power development during 
the past decade, the economy and flexibility of steam power 
is a challenge to hydro-electric power. When sites are 
developed for a variety of purposes it might be possible to 
produce power at a cheaper cost. 

‘Comprehensive legislation, both Federal and State is needed for 
the integrated development and utilization of water resour¬ 
ces in U. S. A. The essentials of such legislation are dis¬ 
cussed. The work of the Tennesse Valley Authority is 
then described as an example of planning for the unified 
control of a great rive]* system. (See Quarterly Bulletin 
No. 3, page 90). 


<jEOPHYSICAD METHODS AND CONSTRUCTION WORK. Stipe. 

The application of geophysical methods to civil engineering for 
determining the nature of underground formations is of re¬ 
cent origin. Some general methods employed are briefly 
described. In the magnetic method, modified compasses 
are used for measuring distortions in the earth’s magnetic 
field caused by the vaiying magnetic permeabilities of the 
underlying rock formations. In the gravitational method, 
sensitive torsion balances are used to detect variation in 
gravitational pulls which result from differing densities of, 
the underlying rocks. In the Seismic method, the time re¬ 
quired for vibrations set up by artificial means such as ex¬ 
plosives at a known distance underground to travel to the 
earth’s surface is an index of the nature and depth of the 
formations. The time taken varies with the elasticity of 
the formations through which the vibrations are trans¬ 
mitted. A seismograph is used to detect the vibrations 
reaching the surface. The electrical method has proved the 
most useful and dependable in civil engineering work. This 
method depends on the fact that the various materials of 
the earth’s crust offer different degrees of resistance to the 
flow of an electric current. An electric current is passed 
through the ground, and the strength of the ground current 
is measured at various points. The power source and mea¬ 
suring circuits are connected to the ground by means of 
short metal plugs driven a few feet inside the earth. 

A lew actual cases where these methods were used and the results 
obtained are given. These include dam sites, harbour sur¬ 
vey, determination of water bearing horizons, and in high¬ 
way work. 
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Map Makers and Map Users. Bowie. 

The author says that with the growing population of the United 
States, the increasing importance of the need for conserva¬ 
tion of natural resources is apparent. Accurate maps are 
necessary for the surveys of these resources. A national 
mapping programme should be pushed forward. The 
author then proceeds to outline modem procedure in map 
making including aerial photography, and concludes with 
a description of the national control surveys and uses of 
control survey data. 

The Mbnai Suspension Bridge and other Bridges Baker. 

designed and constructed by Thomas Telford. Amrita.ge. 

The Menai Bridge was completed by Telford in 1826 and was a 
unique piece o£ work. The suspension span is 580 ft. The 
.towers are 153 ft. above high water level and the bridge has. 
a clearance of 100 ft. above high water. The roadway is 28 
ft. wide and the chain system consists of 4 groups of chains, 
each group consisting of 4 chains of wrought iron links 1 in. 
thick and 3} in. deep. The anchorages and their construc¬ 
tion are described. A smaller bridge, also of the suspen¬ 
sion type, built by Telford called the Conway Bridge is also 
described. Experiments carried out by Telford to deter¬ 
mine the transverse load which could be suspended from a 
stretched wire are described. Telford was the first Presi¬ 
dent of the Institution of Civil Engineers. 

Movement of Boulder Dam due to grouting. Simonds. 

Boulder Dam consists of a large number of vertical columns sepa¬ 
rated by vertical joints which were subsequently grouted- 
to combine the columns into a monolithic structure. In 
this article a description is given of how measurements were 
made of the block deflexions caused by grouting the vertical 
joints/ Blocks of a dam are designed for stability under 
water pressure but they may not be stable under a high 
grout pressure in the contraction joints. The apparatus 
used in measuring the change in width of joints is described, 
A description of the cooling system consisting of pipes 
embedded in the body of the dam in order to dissipate tlie 
heat liberated by the setting concrete is also included. 

Engineers’ Notebook. 

Artificial Vibtution—a new method of Bernhard. 

Dynamic Research. 

A new method of testing structures by inducing artificial vibration 
in them is described herein. It. is claimed that the method 
is very useful in making studies of earthquake forces. 
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Society (American Socibty of Civil Engineers) 

Affairs. 

Committee on Flood Control. 

By authorization of the Board of Direction of the Society, a Com¬ 
mittee on flood control has been appointed to make a 
general appraisal of flood control methods with particular 
reference to their physical and economic limitations. 

■Current Periodical Literature 
Dams. 

Western Construction News Vol. II, No. 9, Septr. 1936. Des¬ 
cription of the repairing of Lake Pleasanf multiple arch 
dam in Arizona which is 2,000 ft. long and 250 ft. high, by 
filling buttresses with concrete, adding heavily reinforced 
cross wall along upstream face of buttresses, and adding a 
series of horizontal floors at various elevations. 

Foundations. 

Western Soc. of Engrs. JVol. 41, No. 4, Aug. 1936. Des¬ 
cription of shoring and underpinning for foundation 
failures, and procedure for deep underground construction; 
also emergency shoring and building moving. 

No. 6—May 1937. 

The Flood of 1937 in the Ohio Valley. Horn. 

The causes of the recent flood in the Ohio are discussed, and the 
1937 flood is compared with previous floods on record. The 
1937 flood is attnbuted to excessive rainfall in the Ohio 
valley, particularly in the lower reaches. Engineering 
operations during the flood consisted of safeguarding exist¬ 
ing navigation works, collection of data as regards rainfall 
and flood heights reached, and the relief operations. These 
are briefly described. The author is of opinion that a flood 
greater than the 1937 flood can occur in the Ohio valley. 
In planning flood control measures, allowance should be 
made for a ‘superflood’ providing conditions more un¬ 
favourable than the 1937 flood which itself constituted a 
record. 

A system of 88 reservoirs located on tributaries of the Ohio river 
has been recommended for flood control. The author be¬ 
lieves that a reservoir system alone cannot be counted upon 
to give complete protection from major floods. The effect 
of the reservoirs decreases as the mouth of the main river 
is approached. A flood control scheme must be so designed 
as to be capable of development into a more elaborate 
system later on and should easily lend itself to operation 
under varying flood conditions. 
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0BOLOGY OF DAM SITES IN HARD ROCK. Me&dL 

Paper presented before the Second Congress on Large D ams at 
Washington in September 1936. In planning a dam, a 
knowledge of the geological features of the site is indispen¬ 
sable to the hydraulic engineer. Information on the 
geological nature of the foundations* is obtained usually by 
core boring and core drilling, churn drilling, wash boring 
and geophysical prospecting. Physical properties of differ¬ 
ent types of rock such as igneous and metamorphic, sand¬ 
stone, and limestone which are of importance to the 
engineer are discussed in relation to dam foundations. 

Principles of Soil Stabilization. Housel. 

“Soil stabilization may be defined as any procees of treating a soil 
mixture to improve its ability to resist deformation under 
load and to ensure durability of the desirable state pro¬ 
duced’\ The properties of soil mixtures which are import¬ 
ant factors in soil stabilization are discussed, particularly 
as applied to sub-grades. The soil stabilization methods 
developed up to the present time are described. These are : 
mechanical compaction at optimum moisture content, pro¬ 
portioning of soil mixtures, and use of chemicals to supply 
cohesion to the granular mass of soil. 

Economic Justification fob Flood Protection. White. 

Methods for determining whether flood control works are justified 
on economic grounds are discussed in this article. Typical 
methods of calculating benefits and costs are given. Defi¬ 
ciencies in the present technique of estimating the economic 
justification of flood control projects are discussed. 

Engineers’ Notebook. 

Discharge over a free fall. Langbein. 

The author reviews some of the more important formulae in force 
for calculating discharge over a free fall. These formula* 
are applicable under special conditions, such as parallel flow 
at critical depth in the approach channel. In actual prac¬ 
tice, approach channels with steep gradients and velocities 
above the critical are frequently met with. The autho* 
suggests a more general approach in the solution of the 
problem, and has evolved a formula which is generally 
applicable under all conditions, 

Additional Solution for Backwater Formula. 

Mr. Goodwin presents an alternative graphical method of sblution 
of Manning’s backwater formula. (See issue of “Civil 
Engineering” dated March 1937 in this Bulletin). 



Current Periodical Literature. 

Bridges : Piers, Foundations. Bauingenieur Oct. *2, 1936. Gives 
geological methods and tests for determining dependability 
of underlying strata and methods of improving them for 
ensuring adequate supports for caissons. 

Darns : Coneretp Arch dam in Algeria. Technique Moderne Jan, 
1,1937. Describes a reinforced concrete multiple arch dam 
46 in high and 260 m long. Concrete mix, vibration of 
concrete, construction of cut-off, are also described. 


EDISON ELECTRIC INSTITUTE BULLETIN. 

Vol. V. 

No. 1—January 1937. 

The place of the Electric Water System in a 
Rural Electrification Program. Rice. 

The programme of rural electrification in America has progressed 
only so far as to pay for the bare cost of service only. The 
chief problem now is of increasing the use of the service so 
as to secure better revenue returns. This can be achieved 
by extending the use of the various equipment and 
appliances available to render the greatest service to custo¬ 
mers. In this article the writer has analysed one such 
equipment namely the electric water system in rural areas 
in order to determine its revenue possibilities. He discusses 
the basic need for such equipment, the interest of the 
farmers in it and the immediate revenue possibilities to the 
power company. The potential revenue possibilities are 
considered and it is suggested that the desire to instal 
electric water system installations in rural areas should be 
created by a systematic advertisement campaign. 


ENGINEERING NEWS-RECORD. 

Vol 118 . 

No. 9—March 4, 1937. 

Why Desilting Works for the All-American 

Canal? Vetter. 

The All-American Canal takes off the Colorado river at a point 
300 miles below Boulder Dam site. Special desilting 
works designed to remove 70,000 tons of silt per day have 
been built at the head of the All-American Canal. In 
view of the fact that the Boulder Dam will arrest all the 
silt coming down the river, the necessity of desilting 
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works at the head of the All-American Canal has often 
been questioned. In this article the author explains the 
necessity of the desilting works. Observations of the 
retrogression of river bed below Boulder Dam are taken 
regularly and these observations show that the clear water 
discharged below Boulder Dam picks up material from the 
river and causes retrogression below the dam. Imperial 
Dam at the head of the All-American Canal and 
Parker Dam, midway between Boulder and 
Imperial Dam will reach completion at about the 
same time- The silt charge picked up by the river 
between Boulder and Parker Dams will be arrested at the 
reservoir formed by the Parker Dam. The clear water 
issuing below Parker Dam will pick up fresh material from 
the river bed till the stream becomes saturated with silt. 
This silt will first of all be deposited in the reservoir 
formed by the Imperial Dam, and within a relatively short 
period of time the accumulated silt may be expected to 
reach the sills of the headgates of the canal, after which 
it will enter the canal. To prevent this entry of silt into 
the canal, desilting works were necessary. 


Pile Pulling and re-use cuts Cofferdam Cost. 

This article describes the procedure of pulling out piles from one 
Cofferdam after work is finished and using them again in 
another. This procedure has been adopted with success 
at the Pickwick Landing Dam. 

Protecting North Carolina Beaches against 
Wind and Wave Erosion. 

Abstract of a paper presented before the American shore and 
beach preservation Association. To combat severe erosion 
on the windswept and treeless beaches of North Carolina, 
protective works are being carried out on 175 miles of the 
coast. The method of protection adopted is the creation 
of sand dunes which could be hold in place by planting 
protective covering of grasses, and native treeB. Brush 
fences helped the formation of the dunes. • The fences 
consist of light brush panels 7 ft. long held together by 
battens at top and bottom and erected on posts driven into 
the sand. A single fence will cause the formation of a 
dune 20 ft. wide at the base, and by successive erection of 
additional fences on top of this dune and by placing tbe 
new fences on alternate sides of the original fence a height 
of 25 ft* and a base width of 150 ft. has been achieved. 
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Dmmn MoMWHZATHmj and- Cbhhnts DoMBnrr* 

OoNOBanst Meeting. 

This is a brief report of the thirty-third annual convention of the 
American Concrete Institute, held in New York from 
February 23-26, 1937.' The convention was opened fry 
two papers on European practice. Europe excels in 
bridges and the United States in dams. Manufacturing- 
technique in Europe is behind that-in America but nothing 
to compare with Freyssinet’s ‘treated concrete’ is seen in 
America. This eminent French engineer has made piles 
and pipes using vibration, pressure to streach reinforce¬ 
ments, high temperature curing and pre-stressing. A 
series of papers on cement studies in which the most 
animated discussion centered on the Portland-puzzolan 
cements were presented. As a result of studies of concrete 
materials for the Passamaquoddy tidal power project it 
was found that Portland cements of medium high fineness 
and low calcium aluminate gave excellent strengths, were 
resistant to magnesium sulphate attack and had low 
volume change under freezing and thawing. Portland 
cements with high calcium aluminate could not withstand 
sulphate attack. 

In a paper on the cement used in the Bpillway of Bonneville dam, 
experience with Portland-puzzolan cement has been dis¬ 
cussed. This cement produces a very satisfactory con¬ 
crete. Three papers cover the subject of concrete main¬ 
tenance and repair. One of the papers describes the work 
of relining a canal on the Uncompahgre irrigation project 
in Western Colorado. Vibration studies of pavement 
concrete are presented in one of the most significant 
papers of the convention. Several design papers of 
note describing the foundation features and work 
on San Francisco Bay Bridge, structnrse of New York 
World Fair, and the Palace of the Soviets in Moscow were 
also presented. The Joint Committee on concrete and 
reinforced concrete presented its progress report which was 
discussed. ’ 

Letters to the Editor. 

Prof. Vierendeel in a letter to the editor says that the invention 
of the Vierendeel truss bridge dates back to 40 years when 
this type of bridge was first built in Belgium.* During 
these forty years a hundred such bridges ranging from 
100 ft. to'800 ft. in span have been built in Belgium, and 
the Belgian Congo. In this long period the svstem has 
been perfected from the technical and constructional 
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standpoint. These bridges are twenty per cent, cheaper 
than the triangulated trqps bridges. With Prof. 
Vierendeel’s method, a Vierendeel truss of any type can 
be designed in one week without any trouble. 

Tho Chief Forester of the Tennessee Valley Authority in a 
letter to the editor comments on an article ‘River and 
Region’ published in the Engineering News-Record dated 
December 24, 1936. He says that the problems of hand¬ 
ling land now covered by forest, and stopping erosion in 
non-agricultural land are distinct from each other and 
were not represented as such in the original article. The 
forestry division of the Tennessee Valley Authority is 
engaged in the preservation and adequate development of 
the existing forest area. Attempt is also being made to 
stop gully erosion. Formerly the method in use was to 
build a large number of small check dams but the in¬ 
adequacy of this method was soon realized and the present 
method is to construct diversion ditches to carry water 
at low gradients away from the upper end of gullies, and 
paved water channels to carry this water down to the 
stream beds below. Soil erosion prevention and control 
is a vegetative problem and the work done is meant to 
hold the soil long enough to let the vegetation establish 
itself. Forest land management as practised by the 
department is outlined in the concluding portion of the 
letter. 


No. 10—March 12, 1937. 

Safeguarding Schools against Earthquakes. Nibecker. 

Repairing Earthquake Damage. Byers. 

These are the first two of a series of three articles on rehabilita¬ 
tion and rebuilding of schools in Los Angeles, California 
following the disastrous earthquake of 1933. In all 
cases of construction of new buildings and repairs to old 
ones special methods were employed to make the build¬ 
ings resistant to earthquakes. The first article is a 
general discussion of* the problem of safeguarding 
schools with which the public of Los Angeles were 
faced. The second article sets forth the five schemes of 
rehabilitation, describing the actual construction em¬ 
ployed under each scheme in outline. 

Large Sewer on Ocean Bottom has Joints of 
Novel Design. 

The article describes an outfall sewer of 5 ft. inside diameter 
under construction in Los Angeles. A type of metal 
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joint for concrete pipes is being used without going to the 
expense of an all-metal pipe, and the design is believed to 
be free from joint leakage and breakage. The use of 
pontoons for placing several sections at a time, arrange¬ 
ment of details to facilitate submarine construction, and 
variation of joint design to suit depth and bottom condi¬ 
tions are described, as also for construction operations. 

The River’s Rights. 

The Editor in commenting on the floods in the Ohio Valley 
says that man’B error has not been the neglect of flood 
control measures but his refusal to recognize the right of 
rivers to their floodways. There is little excuse for the 
water front location of thousands of properties damaged 
in the recent floods. Travelling down the Ohio during 
the recent flood, one could see scores of farm homes com¬ 
pletely inundated though standing only a stone’s throw 
from high ground. The federal government has never 
seen fit to establish flood flow boundaries for its rivers. 
People and Industries have been permitted to occupy 
normal flood channels, and flowageways have been res¬ 
tricted by filling in and by commercial development with¬ 
out protest by federal government. “In planning flood 
relief let us remember that the river has rights, and these 
rights must be respected.” ' 

Cuheent News. 

Voluntary removal to higher ground of those sections of Ohio 
Valley communities most subject to flood will be 
facilitated by a programme recently announced accord¬ 
ing to which government agenoies will advance rehabilita¬ 
tion loans to the communities concerned. 

In answer to claims made by the Jefferson County Grand Jury, 
the Chief of Engineers, U. S. Army has issued a state¬ 
ment denying that the navigation dams in the Ohio River 
had any effect on the height of the recent flood in Ohio. 
The Grand Jury held that the flood was caused by the 
dams in the Ohio River which have raised the bed of the 
river by several feet. The Chief of Engineers points out 
that the dams are constructed of shutters that are lowered 
flat on the bottom when the river rises. They have caused 
no deposit of silt because when the river carriers silt to any 
considerable extent, the dams are down. The recent 
disastrous floods were solely due to an extended period of 
heavy rainfall. 
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No. 11—March 18, 1987. 

Sbmikob Dam. > 

I— Site Exploration and Design Studies. Keener. 

II— Construction Plant for Seminoe Dam. Peugh. 

This dam i s being built on the North Platte Eiver in Wyoming, 

U. S. A., for the Casper Alcova Irrigation Project, and 
generation of power. It will store water which will be let 
out into the river and will be diverted by the Alcova Dam 
for Irrigation. The first of the two articles describes the 
geological conditions of the site and the principal features 
of the dam. The dam is to be a concrete dam of the 
arched type. The crown section is 261 ft. high, 15 ft. 
wide at crest, and 85 ft. wide at the base. The upstream 
face is vertical and the downstream face has a batter of 
0*268 to 1. The upstream face is laid out on a constant 
radius of 290 ft. and on the downstream side, the radii 
decrease progressively towards the abutments so that the 
horizontal section becomes wider as the abutments are 
approached. ' 

Artificial cooling will be employed to reduce the temperature of 
concrete while setting. A grout curtain will be construct¬ 
ed in the foundation rock below the heel of the dam. A 
tunnel spillway through the right abutment of the dam is 
proposed. The tunnel will be 30 ft. in diameter and 
concrete lined throughout. The tunnel inlet will be con¬ 
trolled by electrically operated stoney gates. Kelease of 
water for irrigation down the river will be effected by 
two 72 inch welded steel pipes embedded near the centre 
of the dam. 

The second article describes the construction plant in use. An 
aerial tramway 2$ miles long brings aggregate to the 
site from the quarry. Bulk cement i s supplied and stored 
m Silos whence it is brought to the mixing plant by 
tramways. Concrete is placed by means of cableways. 

Control of Great Floods. Morgan. 

In this article, the Chairman of the Tennessee Valley Authority 
gives his views on flood control. He advocates examina¬ 
tion of every possible method of solution of the problem 
of flood control including those which seem to offer very 
little promise. In a large flood control project, a single 
type of construction will rarely offer a solution. Floods 
cannot be mastered by levees alone or reservoirs alone, a 
combination of the two is most effective. Procuring of 
basic data of rainfall, run-off, stream capacities, storage 
areas, foundations etc. i 8 of vital importance in flood 
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control projects. Soil management, forestry, and 
reservoirs on headwater streams should not be ignored 
as means of flood control. An integrated system of river 
control for all purposes such as power, irrigation, flood 
prevention, navigation etc-, iB essential. 

ExjranjoB Walls of Concrete House completed 
in one day. 

Use of a vacuum process b'y which excess water is speedily 
forced out of freshly poured concrete permits quick 
removal of forms followed by application of a stucco sur¬ 
face before final setting. This was demonstrated recently 
in Maryland, U. 8. A., where the exterior walls of a 
bungalow 27 ft. by 37 ft. consisting of two 3 inch slabs 
separated by a 6 inch, air space were completed in one 
working day. The operations are described in detail. 

Practical Soil Mechanics for small dams. Doggett. 

“In building some 30 small earth dams since 1928, the Indiana 
Department of Conservation has passed through an 
evolution in design and construction to practice re¬ 
presenting the latest development of science in the dis¬ 
position of materials, and in fill compaction. In their 
application to very small dam building thepe processes 
have a special interest, and an outline of practice is given 
here with a brief account of the character and purpose of 
these water conservation projects.” 

Hot Weather Concreting. 1 

Work at the Imperial Dam on the Colorado River above low 
water level is ordinarily suspended between June 1, and 
October 1, owing to the extreme heat. The temperature 
in the shade often reaches 118°. By the use of certain 
simple expedients, concreting has been carried on safely 
under temperatures which would have made concreting 
impracticable otherwise. On this job a deep well supplies 
water at 70°F. for mixing during the hot weather. The 
aggregate bin is surrounded with a burlap covering on 
which water sprinkles continually. The mixer and the 
concrete delivery pipe are precooled by the same method. 

Earthquake-resistant Design for New School 
Buildings. Bolin. 

This article gives methods and details used in the new school 
buildings of wood, steel, concrete, and brick in accordance 
with California's structural law of 1933, the “Safety of 
School Houses Act” formulated after the disastrous earth¬ 
quake. 



Editorial. 

Flood Protection and the Mississippi. 

The Editor comments on the Mississippi Flood Control Project. 
He says that the Jadwin Plan of flood control limits the 
possible flood volume which has been demonstrated to be 
too small. The project is inadequate and requires a 
searching review. It is based on rejection of conservation' 
and storage and must be revised. 

No. 12—March 25, 1937 . 

Bay-Labor Street Paving. Campbell. 

Minneapolis, a city of nearly half a million inhabitants is carry¬ 
ing out all city construction work with its own engineer¬ 
ing and construction forces and equipment, for the last 35 
years. During this period an efficient system of paving 
organization, plant and technique of design and construc¬ 
tion, has been developed, which is described herein. 

Economic Sizes of Pressure Conduits. Hinds. 

This article sets forth methods of determining the most economi¬ 
cal size of pressure lines. The procedure wa§ developed 
in the design of the Colorado River Aqueduct which 
includes many syphons and force mains. 

Wells for the Water of Hawaii. Stearns. 

In Oahu, which is the third largest of the Hawaiian Islands, 
the principal source of water is artesian groundwater 
supply. This supply has been endangered by sea water 
contamination. A new type of well construction is being 
used now to minimize salt water contamination and per¬ 
mit increased development of the artesian basins. This 
method utilizes the artesian basin supply by skimming 
fresh water off the underlying layer of heavier sea water. 
The w r ell consists of an inclined shaft from the ground sur¬ 
face to the water table level where one or more infiltration 
tunnels are extended horizontally at the zone of satura¬ 
tion. Pumps are used to elevate the water from the 
tunnels to the surface. 

No. 13—April 1, 1937. 

Pavement Design and Construction in Minneapolis Campbell. 

This article is supplementary to the article entitled 1 'Day-Labor 
Street Paving” in the previous issue and describes 
technique of construction and maintenance operations. 
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Drainage Basin Problems and Programs. Wohnah. 

This is a summary of the drainage basin report of the Water 
Resources Committee outlining its principal features, 
limitations, and recommendations. The objectives of the 
committee are to determine the water problems, to out¬ 
line the pattern of development and control which would 
solve the problems, and to suggest projects. Estimated 
costs of proposed projects are given in a table. The re¬ 
commendations on major projects are outlined in brief. The 
committee’s next endeavour will be to extend the in¬ 
vestigation. (See also issue of the journal dated 15th 
April 1937, in this Bulletin.) 


Determining Evaporation Losses from Weather 
Bureau Data. 


Meyer. 

Levens. 


Intelligent planning for water conservation demands consideration 
of evaporation losses. Mr. Meyer first published in 1915 
a formula for computing evaporation. After considerable 
experience in this field of hydrology he has now derived 
some new coefficients for use in his formula. The formula 
has been verified by some independent investigations. A 
chart has been prepared based on this formula, from 
which the evaporation can be read off. 

Experience with Light Aggregate in Concrete ' 

Construction. McLean. 

Light weight aggregate was used exclusively except for founda¬ 
tion piles in a two storey commerce building in California. 
The foundation conditions were poor and it was necessary 
to lighten the deal load by using light weight aggregate. The 
aggregate was made from a low grade diatomacious earth 
containing a small amount of clay. Grading of aggregate 
mixing concrete, and placing are described. Results of 
compression tests are tabulated. Costs of light weight 
aggregate and ordinary concrete are compared. 


No. 14—April 8, 1937. 

Large Concrete Shell Roof Covers Ice Arena. Tedesko- 

Describes a thin concrete shell roof 3| in. thick supported by 
two-hinged arches for a skating floor 340 ft. long and 
232 ft. wide. Details of design and reinforcements are 
given and the construction’procedure is described. 

When Extras are Allowable and how to get them. King. 

"Few questions in engineering construction have led to more 
frequent dispute than claims and allowances for extra 
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work. In many actions at law to which these disputes 
have come, the courts have handed down decisions of 
utmost importance to contractors”. 

In construction work alterations and additions are almost certain 
to be required during the progress of the work. The pro¬ 
cedure to be considered in handling such changes in- 
mutual justice is the subject of this article. A number 
of typical illustrative cases of dispute and the decisions 
thereon are given. Other points of dispute which are 
likely to arise are discussed in detail and decisions are re¬ 
commended. After reviewing the question from all 
possible angles, the writer who is an attorney, has drawn 
up a number of rules for claiming extras which should' 
prove useful to contractors. 

Modernizing an old Concrete Road with > 

Maximum Salvage. Saville. 

Two recent resurfacing operations by the Missouri State High¬ 
way Department are described in this article as examples 
of modern road treatment. One operation was Portland 
cement concrete resurfacing and the other was asphaltic 
concrete resurfacing. The original pavement was a Port¬ 
land cement slab badly broken. 

Widening an Ancient Stone Bridge for Modern 
Traffic. 

Iena Bridge m Pans is 122 years old. This is a stone arch bridge 
49 ft. wide. Recently, its width has been increased to 
95 ft. The new wider bridge has been obtained by build¬ 
ing new reinforced concrete arches on entirely separate 
foundations on each side of the arches of the existing 
bridge, and spanning the spaces in between with steel 
floor beams. 

No. 15—April 15 , 1937. 

Conchas Dam and Reservoir Project. Noyes. 

The Conchas Dam is being built across the South Canadian 
River in New Mexico. The reservoir formed by the dam 
will store water for irrigation and will also act as a flood 
control reservoir. This article gives a history of the pro¬ 
ject and describes the basin of the South Canadian River 
the upper portion of which is subject to floods causing 
great damage. The work was started in August 1935 and 
is scheduled for completion in 1939. The construction 
camp is described in detail. Hydrologic studies of the 
river basin undertaken to determine the necessary capacity 
of the reservoir are described. A balanced allocation of 
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storage was decided upon to satisfy demands of flood 
control and steeds of irrigation. Tie dam will be a con¬ 
crete gravity structure 235 ft. high, 1250 ft. long, with 
bn overfall spillway 340 ft. long, located in the main 
body of the dam. The geological conditions of the dam 
site are described. The total capacity of the reservoir is 
500,000 acre ft. The capacity up to spillway crest level 
is 300,000 acre ft. and this is allocated to irrigation. Pro¬ 
vision has been made 'to increase irrigation storage by 
100,000 acres ft. by the future installation of automatic 
gates on the spillway. The project will also require the 
construction of about 13,650 ft. of dams and dykes com¬ 
posed of earth embankments. A concrete overfall weir 
3,000 ft. long will form an emergency spillway and will 
be a separate structure 2,000 ft. to the north of the main 
dam. 

Boadside Erosion Control studied by Soil Con¬ 
servation Service. Davis. 

In the states of Louisan a, Arkansas and Texas there are over 
500,000 miles of roadside ditches in the design of which 
no consideration was given to the problem of erosion. 
The sides and bottom of these ditches are badly scoured 
by rushing rain water. The soil conservation service is 
planning to construct a number of highway control 
demonstrations. Methods to be demonstrated include 
proper design of waterways for desired velocities, growing 
vegetable cover on the slopes of ditches, use of intercept¬ 
ing terraces on non-erosive grades, and use of masonry 
drop inlets to divert outside water into the waterways. 

Hollow Concrete Rigid Frames support 

Auditorium Roof. Wright. 

Describes a hollow girder roof supported by hollow columns of 
reinforced concrete recently built for a school auditorium 
in California. The span is 77 ft. and the columns are 
26 ft. high. Details of the hollow columns and girders 
are given and construction methods are described. 

"Nomographic Relationship of Hydraulic Fric j \ 

tion Factors. Overshiner. 

In dealing with hydraalic problems involving flow of water 
through pipes or conditions, one of three formulas is 
generally used. These are the Chezy formula, the Man¬ 
ning formula, and the Weisbach formula. Each of these 
formulae involves a coefficient. It occasionally becomes 
necessary to know the value of one of these coefficients 
corresponding to that of another. The relation between 



sthepe coefficients* can be expressed, by .two equations. A 
nomograph has been* prepared which gives a ready 
solution of these equations for all cases likely to be met 
with in practice. An example illustrating the use of the 
nomograph is given. 

River Resource Management. 

Editor’s comments on the report of the Water Resources Com¬ 
mittee on the drainage basin survey accomplished in the 
U. S. A. When the administration asked for the survey,' 
it expected to obtain a ready-made programme for a 
national construction campaign, but the survey has pro¬ 
duced no such result. The survey is a listing of a num¬ 
ber of projects affecting river use and abuse, and in addi¬ 
tion, a partial sifting and co-ordination of these projects. 
The listing is incomplete. The report is only a pre¬ 
liminary index of future river development problems and 
undertakings. The survey points to two conclusions. 
Firstly, intensive study of each basin and each problem 
in that basin must follow the present survey. Secondly, 
a means of continuous correlation of State and Federal 
authorities must be established. A permanent bureau or 
board should be set up operating under a code of objec¬ 
tives and principles laid down by the Congress. 

Current News. 

A large installation of a central water cooling plant for air 
conditioning of a number of separate buildings is under 
construction in Washington. The 6,000 H. P. plant will 
have a water cooling capacity of 8,000 gallons per minute 
to a temperature of 40°F. 

No. 16—April 22, 1937. 

Squeeze test for integrity of sou, samples. Burmister. 

Samples of soil which are taken in the field and transferred to 
the laboratory for the study of undisturbed soil, are always 
subject to a certain amount of disturbance during handling 
and transit. A method of selecting the least disturbed 
sample in the laboratory has lately been developed and has 
been called the squeeze test. The device used for the test 
and the procedure are described in this article. 

Serious leak checked in Cofferdam at A rand Coulee. 

Serious leaks occurred through the base of the Cofferdam which 
keeps the Columbia River out of the area in which the 
east section of the Grand Coulee Dam is being built. One 
cell of the Cofferdam collapsed as a result of this leakage. 
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Steps were taken to check the inflow and protect the area 
within the Cofferdam. These are' briefly described. 
Later, a plan for strengthening the Cofferdam, and 
stopping the leak was decided upon and has been pnt 
under construction. The plan consists of building an 
auxiliary ring of gravel filled sheet pile cells, seven in 
number, the intervening space between the old and new 
cells being filled with sand and gravel. Timber cribbed 
drainage wells will be placed behind the auxiliary cells 
so as to reduce the flow of water sufficiently to permit 
effective grouting of the leaks. An experimental model 
has been built and experiments are being carried out to 
determine the best material for grouting. 

No. 17—April 29, 1937. 

(City Engineering Number.) 

New Streets for old. 

Factors which should govern modern road design are discussed 
in this article. Streets must be designed to move traffic 
as speedily as possible with the highest degree of safety to 
everyone. Street surfaces can no longer be made smooth 
but must purposely be roughened to increase friction 
between the tyre and the pavement. The recently deve¬ 
loped de-aerated vertical fibre paving bricks, the practice 
of removing surplus bitminous filler from the surface of 
brick payments sand paper finish on concrete payments, 
and the open type of bituminous surface, are modem 
examples of non-skid road surface construction. Inter¬ 
section design, lighting and devices for the safety of the 
pedestrian, are discussed. 

Street maintenance. Shafer. 

Street maintenance methods as adopted in the State of Pennsyl¬ 
vania are described in this article. The satisfactory 
maintenance of dirt roads is one of the major problems. 
The method of surfacing them consists of covering them 
with a light layer of air cooled slag and treating with an 
asphalt dust layer afterwards. The resulting surface is 
smooth and hard, and more or less moisture proof. 

No. 18-May 6, 1937. 

Hydrometer computations in soil studies simplified. Bauer. 

The determination of the percentages of the various sizes of soil 
particles smaller than the No. 200 sieve made quite 
generally by the hydrometer method. One type of hydro¬ 
meter developed by Casagrande measures the density of 
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the suspension at some depth below the surface. The 
formula relating the diameter of the particles to the specific 
gravity of soil, specific gravity, and viscosity of the liquid 
used in the suspension, and other factors, is a complicated 
one and involves lengthy computation. The writer of this 
article has prepared tables for facilitating the computations 
which are presented. An example, illustrating the use of 
the tables is given. 

New Crest Gate for Dams. Bauknight. 

Emsworth Dam on the Ohio river which is a navigation dam is 
under reconstruction. The present dam is a fixed dam 
founded on timber piles. The new dam which adjoins 
the old one on the upstream side is founded on H section 
steel bearing piles 30 ft. long. The old dam will serve 
as an apron and baffle below the new section. The new 
dam consists of a fixed section and a number of 
piers for vertical lift gates working between the 
piers. As the river channel is divided into two sections 
by an island, the dam is also in two sections. In one of 
the sections there are 8 vertical lift gates. In the other 
section there are 6 gates of which 5 are the ordinary 
vertical type lift gates and one is a special type of gate 
called the Sidney gate. (All the gates are 11 ft. deep 
by 100 ft. long.) This gate could be described as a 
combined radial and lift gate. It tilts to part opening by 
revolving and then lifts vertically to the height required 
to clear the opening. The gate is triangular in cross 
section, the upper and lower legs are trusses and the 
upstream face consists of a girder. The skin plate forms 
a segment of a circle. The advantages o} this type of 
gate over the tainter and the vertical lift gates are com¬ 
pared and the comparative weights of the three tvpes of 
gates are given. ' 

Lateral loading tests made on steel bearing 

piles. Vierheller. 

Describes the procedure adopted for tests on large H section 
piles driven about 30 ft. into sand and gravel underneath 
Emsworth Dam to determine what lateral loads could be 
assumed in the design of the structure. 

No. 19 —May 18 *1937. 

Large Steel penstock placed in tunnel at Fort Peck. Pence. 

Describes the erection of a steel pipe 24 ft. 8 in. in diameter inside 
tunnel No. 1 of the Fort Peck Dam. The tunnel is 32 
ft. 2 in. excavated diameter, braced with structural steel 
ring beams and purlins, and lined with 21-inch thick 
concrete thoroughly grouted into the rock. Inside this 
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has -been placed a tube 24 ft. 8 in. in' diameter made of 
meted steel plate of 1 inch thickness. Between the steel 
tube and the concrete lining is a space 28 inches wide 
which has been filled with concrete and grout. Fabri¬ 
cation of the steel tube, assembly, and placement are 
described, together with the filling of concrete behind the 
pipe. 

Modern Building Design for a small town Newspaper. 

A newspaper building incorporating air conditioning, indirect 
lighting, exterior walls partly built of glass blocks, acousti¬ 
cal insulation, and glazed tile wall interiors has recently 
been completed in Iowa city. The air condition unit has 
been designed for automatic heating and humidifying of 
air in winter, and cooling and dehumidifying in summer. 
The air throughout the building will be changed every 20 
minutes. 

Measuring soil moisture. Ehrenburg. 

The U. S. Bureau of Reclamation laboratories in Denver have 
developed a portable electric instrument to determine the 
moisture content of sand and soil. The instrument is 
known as a moisture meter and was tested for two pur¬ 
poses : (1) control of moisture content of soil in earth dam 
construction and (2) determination of moisture content of 
sand for use in concrete. The results of the tests are 
discussed and it is concluded that the moisture-meter 
offers a quick and accurate method of determining the 
moisture content of soil and sand provided the material 
is uniform in composition and grading. 

Marshall Foiin Dam designed for r vising in future. 

The Marshall Ford Dam being built bv the IT. S. Bureau of Recla¬ 
mation on the Colorado River is designed for two-stage 
construction. The first stage construction provides for a 
concrete gravity dam 190 ft. high and 2,325 ft. long with 
an overflow spillway 730 ft. in length. The left end of 
the dam will be flanked bv a rolled earth embankment 
1,100 ft. long and 30 ft. high with a low concrete cut-off 
wall inside it. The dam will ultimately be raised to a 
total maximum height of 265 ft. The dam will be raised 
bv widening on the upstream side while tBe place of the 
sloping front or downstream side of the dam will be ex¬ 
tended upwards. 

Current News. 

Earthquakes at Boulder Dam. 

Earthquakes at Boulder Dam have been freouent of late. 
Sounds like explosions accompanv the quakes. Because 
of the frequency of shocks Rince lake Mead has begun to 



fill and the 'inference that this new water load on the 
earth’s crust may be causing the quakes, it has been 
suggested that the U. S. Coast and Geodetic Survey 
should instai a group of instruments for a regular study 
of these seismic disturbances. 

No. 20—May 20, 1937. 

COFFERDAMMING DIFFICULTIES IN A NARROW TIDEWAY. Albertson. 

A new bridge is being erected to replace an old one at the mouth 
of the Shark river on the New Jersey coast in U. S. A. 
The foundation work was complicated by tidal currents, 
and obstructions in the shape of the old piles of the demo¬ 
lished bridge. Special methods were adopted for putting 
in the pile foundations of the piers. The Cofferdamming 
operations, method of dealing with the old piles and 
driving of new piles are described. 

Laminated timber arches support Municipal Auditorium Eoof. 

A special type of timber arch was used for the roof of a municipal 
building at Jamestown, U. S. A. Ten arches of 120 ft. 
span were put up in the 200 ft. length of the building; 
each arch consists of two flanges, with a web in between. 
Each flange consists of 8 planks 1 inch by 12 inches while 
the web consists of two stacks of 4 inch by 3 inch timbers, 
the whole held together by § inch machine bolts 2 ft. 
long. Assembly and erection are described. 

Welded Road Bridge girders built on 70 ft. Span. Bloch. 

Welded plate girders 71 ft. 8 in. long—the longest in America— 
and 72 inches deep were used in a highway bridge in New 
York counts. The design is described in brief. 

Fort Peck Shaft Lining. Pence. 

Under the right abutment of Fort Peck Dam, there are 4 tunnels 
24 ft. 8 in. in diameter through which the Missouri river 
will be diverted. Near the axis of the dam each tunnel is 
intercepted by a 50 ft. diameter main shaft that will 
house the cylinder gates by which the flow past the dam 
will be regulated. These shafts were excavated 60 ft. 
in diameter and are lined by a 5 ft. shell of reinforced 
concrete in which is embedded a welded steel plate 
cylinder. This article describes the details of the lining 
and outlines the procedure of construction. 

Steel pipe 11J ft. in diameter welded by improved methods. 

On Colorado river aqueduct steel pipes 31/32 in. thick are being 
welded in place in the trench. The inner surface is being 
enamelled while the outer surface is being protected with 
‘shotcrete’ or concrete forced under pressure. The details 
of the methods employed are described in this article. 
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No. 21—.May 27, 1937. 

Fort Peck Dam closure slopes drained bt perforated 

METAL PIPES. 

The Fort Peck hydraulic fill earth dam is being built in two 
sections one on each bank of the river. The slopes of the 
fills facing the river are called closure slopes. Seepage 
from the closure slopes developed some time ago and the 
slopes became unstable at the toe. Perforated pipe 
drainage systems were installed with very successful 
results. 

Finding good subgrade materials. 

The Arizona Highway Department is conducting tests to develop 
a test measure of the stability of subgrade materials. This 
article describes the apparatus used, and the method of 
testing. 

Partial flood-control storage valuable in extreme 

high water. Grimm. 

Reservoirs for flood control usually have great value over a long 
period of years even though their capacitv is not sufficient 
for full control of the larger floods. This point is illus¬ 
trated in this article with the help of two diagrams which 
refer to a portion of the Willamette River flood plane that 
would be benefited by a system of reservoirs^ now under 
consideration. 

'Vehicle tunnel to be built under mass river at 
Rotterdam, Holland. 

Gives the principal details of a tunnel to be constructed. The 
tunnel wilj be of rectangular design with two traffic 
channels, one for vehicles and the other for bicycles and 
pedestrians. The portion of the tunnel under water will 
be prefabricated in 229 } ft. long sections on the shore 
and will be sunk and connected up in the water. The 
shell will be lined with 1-64 ft. of reinforced concrete. 


JOURNAL OF THE AMERICAN WATER WORKS 
ASSOCIATION. 

Vol. 28. 

No. 4—January 1937. 

Design of Earth Fill Dams. Wyckoff. 

This article sets forth in general terms, the principles governing 
the design of an earth fill dam, and the factors to be 
considered in order to evolve a safe design. The cross 
sectional dimensions of a dam are governed by the stability 



and perviousness of the 1 foundation material as well as 
the material in the fill. Detailed study and laboratory 
tests of foundation material at various depths are the first 
essentials. The plasticity under a saturated condition and 
the percolation rate should be determined for the founda¬ 
tion soil. The rate of percolation through the material of 
the fill should also be determined by laboratory tests. 
The upstream slope should be flat enough to prevent 
sloughing of the material in the reservoir when the 
reservoir is suddenly emptied and the slope of the line 
of percolation is reversed. The protection of the upstream 
face from wave action is also necessary. Cut-off walls 
are useful if the\ can be extended to some formation 
more impervious than the one on which the dam rests. 
If the dam rests on rock, grout holes are necessary in the 
vicinity of the upstream foe to *eal fissures in the rock. 
Considerations affecting the design of outlet works are 
briefly discussed. 

Soil compaction control for rolled earth dam 

construction. Proctor. 

Many engineers consider soils for earth dams on the basis of 
watertightness alone without regard to the extent to 
which the soil should be compacted to resist softening 
from saturation. The saturated plasticity of the com¬ 
pacted soil is however much more important than water¬ 
tightness alone. As a result of tests conducted by the 
author, he found that specimens of a particular soil that 
were compacted at the highest and lowest moisture con¬ 
tents were the most pervious, while specimens of the 
same soil compacted at an intermediate moisture content 
were impervious in the desired degree. The procedure 
of determining experimentally the maximum moisture 
content and plasticity that should be permitted during 
compaction is described in this article. 


JOURNAL OF THE AMERICAN SOCIETY OF AGRONOMY. 

Vol. 28. 

No. 4—April 1936. 

Studies on the use of the terracing plow for soil 

conservation . Harper. 

The terracing plough is an implement to build terrace ridges 
which protect the soil from erosion by reducing the 
quantity of run-off of water. Studies were made to deter¬ 
mine the limitations of this implement in a soil conser¬ 
vation programme and the results are presented. 
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.PH78ICS. 

Vol. 7. 

No. 3—March 1936. 

Bomb applications of physics to aib conditioning. Pugh. 

The term air conditioning is applied to the cleaning of air and 
to the control of its humidity and temperature. This 
article deals with temperature control. The “heat pump” 
system of heating a building is discussed In this system, 
the same equipment can be used for both heating and 
cooling. The use of this system is however limited to 
milder climates or to locations where plenty of water is 
available. In the design of cooling systems, the nature 
of heat flow into a building needs detailed consideration. 
Average flow of heat through a wall, the maximum heat 
flow, and the time of arrival of this maximum heat flow 
require to be accurately determined’. The author has 
indicated a graphical method of determining the above 
factors based on a mathematical solutiop of the problem by 
the author. A typical curve showing the variation with 
time of the temperature of the surface of roof panels 
exposed to the summer sun is also included. Experi¬ 
ments were conducted hv the Research Bureau of the 
American Society of Heating and Ventilating Engineers 
to determine the' relations between internal surface tem¬ 
peratures and temperatures of the external surfaces exposed 
to the sun, and also the time lag of maximum internal 
temperatures behind the maximum external temperatures. 
The results are presented in the form of curves. 

The seep age flux under dams ok extended base 

WIDTH AND UNDER COFFER DAMS RESTING ON 

PERMEABLE STRATA OF FINITE THICKNESS I. Mliskat. 

In this article, an exact theory is given of the seepage flux 
underneath dams of extended base width, with and with¬ 
out sheet piling, and under coffer dams with variable 
'depths of excavation on the downstream side. Three 
cases are dealt with, viz. (1) dams of extended base 
width and no sheet piling, (2) dams of extended base 
with sheet piling and (3) coffer dams. In each case, an 
equation for the seepage flux per unit potential drop has 
Seen derived by a process of mathematical analysis based 
on the method of conjugate functions. Curves Save been 
plotted based on the equations derived giving the seepage 
flux in terms of the ratio of dam width to thickness of 
permeable stratum, the depth and position of piling, and 
depth of penetration of coffer dam. Curves showing 



pressure distribution ik the' base of dams "with and with¬ 
out sheet piling are also given. Conclusions arrived at 
may be summed up as follows. The effectiveness of 
sheet piling in catting down the seepage flux is a maxi¬ 
mum when it is set at the heel or toe of the dam, and 
increases as the ratio of the thickness of the permeable 
stratum to the dam width increases. Although the flux 
decreases with increasing piling depth, a large portion of 
flux persists till the piling penetrates to the very bottom 
of the permeable stratum. 


PROCEEDINGS OF THE AMERICAN SOCIETY OF CIVIL 

ENGINEERS. 

Von. 63.. 

No. 3—March 1937. 

This issue contains a symposium on National Aspects of Flood 
Control consisting of the following papers:— 

Federal responsibility for flood control. Davis. 

The importance of the problem of flood control and the need 
for national control and action are brought home to the 
reader in this article. Conditions in the state of Pennsyl¬ 
vania are discussed as typical of those elsewhere in the 
U. S. A. and arguments for Federal responsibility in 
flood control are cited. 

Problems in developing a national flood-protec¬ 
tion policy. Wolman. 

In this article the writer discusses some aspects of national 
flood protection policy such as engineering, financial and 
administrative aspects and suggests the lines of approach 
to the development of a national flood protection policy. 
He hhs attempted to show that the development of a 
national flood protection policy should not be separated 
from that of a national water resources policy in general. 
A few undertakings are briefly described as examples of 
multiple use of streams. 

The economic aspects of flood control. Jacobs. 

‘‘Flood control iB a problem of applied economics in which the 
social security and protection of life and property must 
be evaluated in balancing the annual savings from flood 
control against the cost of construction and maintenance”. 
The writer discusses social security as a factor in evaluat¬ 
ing flood control. The Flood Control Act of 1936 lays 

o 2 
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down that it is proper for the Federal Government to 
participate in flood control projects if the life or social 
security of the people is in danger. The economic pro¬ 
blem of flood control involves the question of selec ting 
the most suitable type of works for flood control. The 
question of reservoirs for flood control alone, and multi¬ 
use reservoirs is discussed. The benefits of flood control, 
direct and indirect, are set forth, and the question of 
distribution of costs of a flood control project is discussed. 

Flood conditions in New England. Uhl. 

This article describes the topography of New England and the 
two most disastrous floods which occurred in 1927 and 
1936. The two floods are compared and the flood damages 
are evaluated. The question of prevention of flood 
damages by flood warnings, is discussed and suggestions 
are made to improve the service of the U. S. Weather 
Bureau which is responsible for flood warnings. Flood 
control works are then dealt with and the effectiveness 
of storage reservoirs for flood control is discussed. The 
working of two detention reservoirs is examined and it 
is concluded that these reduced the peak flow of the river 
by about 16 p. c. 

The New York Floods op 1935 and 1936. Harrington. Johnson. 

This paper describes the major drainage basins of New York 
state and describes the causes contributing to the occur¬ 
rence of the floods of July 1935, and March 1936. The 
floods have emphasized the importance and value of basic 
hydrologic data. There is an insistent popular demand 
for flood control in the State as a result of the two floods 
in 1935 and 1936. The limitations imposed bv nature 
on flood control projects are mentioned. 

Floods in the Upper Ohio River and Tributaries. Morse. Thomas. 

“The object of this paper is to describe the outstanding charac¬ 
teristics of the unprecedented floods of March 1936 in the 
upper Ohio River and its tributaries, to point out the 
causes Which combined to bring about the occurrence of 
this flood, and to outline the history of the present flood 
control programme for these rivers. Recommendations 
are made for improving the facilities and technique used 
in forecasting floods in this region.” 

An ideal organization for the River and flood service 

of the United States Weather Bureau. Hayes. 

The demand for flood forecasts has grown rapidly as the result 
of frequent floods and the standard of accuracy of such 
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forecasts demanded is constantly increasing. This neces¬ 
sitates additional observations and better methods of pre¬ 
diction. The writer has advanced a plan for improving the 
river and flood service of the U. S. Weather Bureau 
■ which essentially consists of more rainfall observation 
stations, surveys of amount and condition of snow in the 
mountains, arrangements for a more reliable transmission 
of rainfall and riverflow records from substations to the 
district centres and forming a number of sections of the 
country for river administration. 

Federal plans for flood control. Covell. 

The Mississippi River basin is the largest drainage basin in 
America. The first flood protection sponsored by the 
Federal Government was in this vallev. The history of 
flood control on the Mississippi River is outlined, and 
the gradual extension of Federal interest in flood control 
to other localities is reviewed, leading to the Flood Con¬ 
trol Act 1936 which represents national planning on a 
countrv-wide scale. The project for the Ohio River basin 
authorized by the Flood Control Act of June 22, 1936 is 
described in detail. The general features of the reservoir 
svstem which contemplates control of flood waters at or 
near their source are presented. An abstract of the Flood 
Control Act of 1936 is given in an appendix. 

Progress report of the Committee on Flood Protection Data. 

The Committee on Flood Protection Data presented its progress 
report for 1936 at the annual meeting of the Institution 
in January 1937. The report describes the flood studies 
undertaken. The recommendations of the Committee 
with regard to the steps to be taken to alleviate flood 
damage and Ihe compilation and publication of flood data 
are set forth. 


No. 4—April 1937. 

The passage of turbid water through lake mead. Grover. Howard. 

Turbid water carrying a considerable load of fine silt was dis¬ 
charged from Lake Mead above Boulder Dam at three 
different periods during 1935. The turbid discharges 
represent the convevance through and the discharge from 
the lake of as much as 6,000,000 tons of silt. There is 
evidence to show that silt laden water flowed through the 
reservoir essentially unmixed with the clear water in the 
reservoir. The phenomenon is ascribed to the greater 
specific gravity of the incoming water relative to the 
generally clear water at the surface of the lake. The 



Iflf wt* of suspended' matter cwMui 5 b yf* the 1 Colorado River 
are computed for two gauging etartie®#, one 265 mileB 
above the dam and the other 10 miles below it. The loads 
in tons per day carried at the two stations are represented 
graphically. A study of the curves shows that the flow 
of turbid water followed an increase in suspended matter 
recorded at the gauging station 265 miles above the dam. 
The flow also depended on the size of silt articles carried m 
suspension into the lake. It was only when the silt load 
carried into the lake was verv fine that turbid water 
flow was observed below the dam. 

The authors suggest that a study of conditions pertaining to 
the flow of silt through a reservoir is of great importance, 
as one of the unsolved problems of detention reservoirs 
relates to the gradual loss of capacity due to silt deposit. 
If means could be found whereby a considerable quantity 
of silt could be discharged out of the reservoir, its effective 
life would be increased. 

Practical use of Horizontal Geodetic Control. Sheldon. 

“An argument for the increased use of the horizontal geodetic 
control system is offered in this paper. It contains sug¬ 
gestions to the engineer when he is beginning to use this 
control, a description of the origin and use of this system 
which has been followed successfully in the Panama 
Canal, and an analysis of the errors developed by using 
this system of control in the canal and other zones”. 
The writer concludes that plane surveying is out of date, 
and the system described is a valuable aid in performing 
all kinds of field engineering work. 

Pressures beneath a spread foundation. Krvnine. 

Part I of this paper describes a graphical method of determining 
pressures under foundations with uniform and non- 
uniform loads and is called the reduced area method. 
Part II deals with pressures under rigid foundations. 

A’o. 5—May 1937. 

Earthquake resistance of elevated water-tanks. Ruge. 

The problem of building an elevated tank which is truly earth¬ 
quake resistant is considered in detail in this paper. A 
new design is put forward as a practical solution. Experi¬ 
mental work with models to study the stresses developed 
In a water tank due to vibration are described. Repro¬ 
ductions of actual earthquake motions were applied to 
models in the experiments. The result show that 
dangerous stresses are not avoided by designing against a 




the new type suggested are given. 

Hydraulic tests on the spillway of the Madden Dam. Randolph., 

Madden Dam on the Chagres River in the Isthmus of Panama 
is being built to create a reservoir for storing water to 
be used for lock operation and for flood control. The 
main dam is of mass concrete gravity type 974 ft. long 
at crest and 220 ft. high, consisting of an overflow spill- 
wav section across the river with abutment sections on 
either side. The spillway is divided into four 100 ft. 
openings, and structural steel drum gates are installed on 
the concrete crests in these openings. The flood water 
passing over the spillway has a drop of 173 ft. to the toe 
and the velocity will be 100 ft. per second. It was found 
necessary to devise means of dissipation of this energy 
to eliminate erosion of the foundation rock. 

Tests were made on a model of the dam built to a scale of 1: 72 
with various types of aprons including dentated sill apron 
and hydraulic jump apron of the level and sloping type 
and the last named was found to be the most effective. 
Detailed analysis of the experimental results has been 
made. Tests were also made with the model of other 
features of spillway design such as spillway retaining 
walls, drum gate operation, location of sluice ways 
through the spillwav section, shape of deflecting lips over 
sluiceway exits. Conclusions arrived at from the results 
of the tests are set forth. 

In order to check the model predictions test apparatus was 
installed at the dam itself and tested. The results, 
obtained are described and are found to be consistent with 
the*predictions made from the model tests. 

Readjustment ,of triangulation datum. 

Describes some methods of readjustment of an old triangu¬ 
lation to fit a new datum by applying corrections to old 
datum values. 

Discussions on the following pafers appear in 

ONB OB MORE ISSUES OF THE PROCEEDINGS OF 

thh American Society of Civil Engineers 
• GIVEN above :— 

Varied flow in open channels of adverse slope. 

ADMINtSTRATIVE CONTROL OF UNDERGROUND WATER : 

Physical and legal aspects. 

Back-water and drop-down curves for uniform channels. 
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Dynamic distortions in structures subjected to sudden 
EARTH SHOOKS. 

Analysis of vierendeel trusses. 

Simplified method of determining true bearings of a line. 

Selection of materials for rolled-fill earth dams. 

Structural application of steel and light-weight alloys : 
a symposium. 

Economic diameter of steel penstocks. 

Reclamation as an aid to Industrial and Agricultural 

BALANCE. 

Surface and sub-surface investigations, qttabbin dams 
AND AQUEDUCT : a symposium. 

Interaction between rib and superstructure in concrete 
ARCH BRIDGES. 

Stresses around circular holes in dams and buttresses. 

Deflections by Geometry. 

Flow characteristics in elbow draft-tubes. 

Rainfall intensities and frequencies. 

Stable channels in khodible materials. 

Construction and testing of hydraulic models, muskingum 
water-shed project. 

Graphical distribution of vertical pressure beneath 
foundations. 


THE RECLAMATION ERA. 

Vol. 27. 

No. 2—February 1937. 

Boulder Dam plays its part in reclamation. Young. 

This article is a brief review of the objects of the Boulder Dam 
and the benefits which have resulted from its construction. 
The Colorado river in its lower reaches flows across the 
hottest and driest part of the U. S. A. Without regula¬ 
tion, the river was of little value to this lower basin area. 
The quick run-off and the absence of summer rains made 
any large irrigation development impossible. Moreover,- 
the floods in the river were a menace to life and property 
in the area. There was a constant demand for a secure 
water supply and protection from flood menace which com¬ 
pelled the attention of the Federal Government and re¬ 
sulted in the construction of the Boulder Dam. The 
benefits wfjich have accrued from the project are:— 

1. Control of floods. The upper 72 ft. of the reservoir having 
a capacity of 9,500,000 acre feet are reserved for flood 
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control purposes and is not to be encroached upon for 
storage of water. 

2. Provision of adequate water supply. 

3. Silt control. The Colorado transports silt to the delta* 

past a given point at the rate of 330 tons per minute. 
This silt will be trapped to a very large extent in the 
reservoir. 

4. Improvement in navigation will be made by conditions of 

regulated discharge provided by the storage. 

5. Generation of Power. 

Diversion of Columbia River—Grand coulee 
^ AM * Markhus. 

This article describes the operations in connexion with the diver¬ 
sion of Columbia river for building the centre section and 
east end of the Grand Coulee Dam. The operations include 
construction of two cross river coffer-dams, removal of 
upstream and downstream wings of the west side coffer 
dam and providing a channel for the diverted river. 

Hydraulic models aid design of reclamation 

structures. Barnes. 

The study of hydraulic models in connexion with design of spill¬ 
ways, gates, transitions and other structures affecting con¬ 
trol of water has come into general use in the U. S. A. 
within the past 6 or 7 years. Of 2] laboratories listed m 
the October 1935 bulletin of the National Bureau of 
Standards only 5 or 6 were in existence before 1930. Three 
of the new laboratories are operated by the Bureau of Re¬ 
clamation. Some of the problems studied such as deter¬ 
mination of approach and crest shapes of spillways, effi¬ 
ciency tests of turbine models etc. are quantitative. 
Studies of stilling pools, transition sections, scour below 
sills and the like are comparative. Complete similarity 
between model and prototype is mathematically and physi¬ 
cally impracticable. The major technical problem in ap¬ 
plying model studies to design work is one of properly 
interpreting and allowing for unavoidable dissimilarities. 
The principal materials for models used in the reclamation* 
laboratories are wood, sheet metal, cement,.plaster and 
pyralin. The last named material has come into use re¬ 
cently. It is clear sheet celluloid which can be fastened 
at the edges to wood with screws or welded with acetone. 
It has a visibility as good as glass and can be drilled through 
without cracking. It permits of a motion picture of the 
flow being taken. In the cases of such important works* 
as the Imperial Dam and the Grand Coulee Dam the de¬ 
signs were largely influenced by hydraulic model studies. 
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No. 8—March M7. 


"Water Conservation and Control. Page. 

This is an address delivered by Mr. John C. Page, Commissioner 
of Reclamation in San Antonio, Texas. The importance 
of the conservation and control of water is emphasized. 
The work of the water resources committee of the National 
Resources Committee is reviewed. The collection of reli¬ 
able hydrological data is of great importance for water 
control projects. The peculiar problem of Western 
America was that of irrigating its arid lands. The Water 
Resources Committee included in its recommendation list 
of projects in which the Bureau of Reclamation is inte¬ 
rested. All projects since completed by the Bureau or in 
progress are included in the list. Boulder Dam is one of 
such projects. It is an example of the new type of 
Western water project. The Bureau of Reclamation 
is at present engaged in its largest construction programme 
consisting of seventy two contracts. 


The Art of Pressure Grouting. Minear. 

This article describes the grouting work done at the Boulder 
Dam. The work consisted of grouting of contraction 
joints, and grouting of foundations. The methods, and 
the equipment employed are described (See pages 72 and 
76 of Bulletin No. 5). 


Foundation Exploration with 36-inch Drills. 

A recent contribution to exploration work is the large diameter 
core drill which drills smooth walled holes sufficiently large 
in diameter to permit the engineer or geologist to enter 
the hole and examine the exposed section of the rock in 
place. Drilling is done by a rotating cylinder. The core 
is broken loose at the bottom of the hole by small charges 
of explosives inserted at a few points in the bottom of the 
circular cut, or by wedges driven between the core and the 
side wall of the hole. The core is lifted by means of a cable 
Bling around the core. If the core is too friable to be re¬ 
moved intact, sections of the core are broken and removed 
by a large auger. The Bureau of Reclamation has used 86 
inch df&neter core drills with advantage on some of its 
large projects. Drilling costs are given. The drilling 
operations at Friant and Kennett Dam sites, Central 
Valley Project, California, the Hamilton Dam, and the 
Marshal Ford Dam are briefly described. 
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NO. 4—April 19S7. 

Dedication of Marshall Ford Dam, Colorado 
Rivkb Project, Texas. 

Addressed delivered by the Secretary of the Interior, U. S. A. on 
the occasion of the celebration of the beginning of work on 
Marshall Ford Dam. The dam is being built mainly for 
control of the river and protection from floods. It will be 
a concrete gravity dam, 2,325 ft. long, 190 ft. high and will 
create a reservoir with a capacity of 600,000 acre ft. It 
will be built in 2 stages. The ultimate height of the dam 
will be 265 ft. and with this height it will store 3,000,000 
acre ft. Some other structures being constructed by the 
Bureau of Reclamation are briefly referred to. 

Parker Dam, Half Completed, serves useful 
purpose. 

The Parker Dam is in course of construction on the Colorado 
River. Excavation for. foundations of the dam was in 
progress behind two temporary cofferdams by which the 
river was diverted to flow through two tunnels. At this 
stage a big flood occurred on the Colorado and the Coffer¬ 
dam was raised and strengthened immediately. More than 
50,000 acre ft. of water was impounded at the dam site. 
The effect of the flood was not felt below Parker Dam site. 

Central Valley Project. 

The Central Valley Project is designed to provide better distribu¬ 
tion of water in the two valleys of the Sacramento and 
San Joaquin Rivers in California. The primary purposes 
are to supply irrigation water in the San Joaquin Vallqy 
where agriculture is endangered by depletion of under¬ 
ground water supplies and to increase the low flow of the 
Sacramento river to prevent encroachment of salt water 
from San Francisco Bay upon the Sacramento San Joa¬ 
quin Delta. There will be two storage on the two rivers. 


No. 5 —May 1937. 

Salt River Delegation Visits Bartlett Dam Koppen. 

Site. 

A group of 100 people including the Board of Governors visited 
the site of the Bartlett Dam to celebrate the placing of 
the first concrete. Bartlett Dam is being built to develop 
242,000 acre of farm land in the Valley of the Sun, and 
will harness the floods on the uncontrolled Verde River 
and make the water available for irrigation. It will store 
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200,000 acre ft. and will be a multiple arch dam 270 ft. 
high, with 10 arches of 60 ft. span with two short gravity 
sections at each end, the total length being about 800 ft. 
The spillway will have a capacity of 175,000 cusecs, and 
the discharge will be controlled by three 50 ft. by 50 ft. 
fixed wheel gates. 

Power Development on Federvl Reclamation 
Projects. 

In this article, power generation as a part of the programme of 
the Bureau ot Reclamation since its inception to the pre¬ 
sent day is discussed. In the earlier days of the Bureau’s 
work, power generation was merely to provide power dur¬ 
ing construction for construction operations. Later on 
power generation was undertaken to provide energy for 
pumps used in irrigation and drainage. In the latest projects 
typified by Boulder Dam power generation is 
deliberately included as a major consideration and is 
expected that the sale of power will contri¬ 
bute largely to the repayment of the cost of con¬ 
struction, Brief histories of power developments on 
various projects with summaries of tlieir performances, 
rates, revenues, and obligations are given. 

Power Generation at Boulder Dam. 

The initial installation of generating equipment at the Boulder 
Dam power plant lias been completed. Four generators, 
each of 8*2,500 kilovolt-ampere capacity, largest in the 
world, have been installed, and placed in operation on the 
line serving the city of Los Angeles. 

Growth of Lake Mead. 

Lake Mead formed by Boulder Dam is now 98 miles long and 
covers 67,500 acres. The storage has reached 10,000.000 
acre ft. which is approximately one third the full capacity 
of the reservoir. 

Towers used on Topographic Survey of the 
Marshall Ford Reservoir Site, Colorado 
River Project, Texas. 

Plane table topogaphv to a scale of 500 ft. to an inch with 10 ft. 
contour intervals was decided upon for the site of the 
Marshall Ford Reservoir. The work however was ham¬ 
pered in heavily timbered localities and a portable tower 
■ for the topographer to work upon was built and put in 
use. It is 22 ft. 6 inches high with a base 2 ft. 6 in. square 
and a 5 ft. square working platform. 
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SOIL SCIENCE. 

Vol. 42. 

No. 1—July 1936. 

Reclamation of Alkali Soils by Electro- Puri. Anand. 

DIALYSIS. 

Alkali soils owe their characteristic features to the presence of 
exchangeable sodium. When an electric current is passed 
through the soil, the soil particles being negatively charged 
move towards the anode and the exchangeable bases to¬ 
wards the cathode. To investigate the possibilities of using 
this method on a held scale to reclaim alkali land by the 
separation of sodium, some laboratory experiments and 
held trials were carried out at the Punjab Irrigation Re¬ 
search Institute. These experiments and trials are des¬ 
cribed in this article and results are discussed. The in¬ 
vestigations show that it is possible to remove sodium from 
alkali soils on a held scale by this method. 

WATER WORKS & SEWERAGE. 

Vol. 83. 

No. 5—May 1936. 

Water : A Discussion of Flows, Friction 
Measurement and Power. 

This article furnishes information and data on the design of pipe 
lines, and measuring devices such as venturi meters and 
pipe orifices. A general discussion of the how of water 
through pipes, open channels, orifices etc. is given, and 
the formulae in use are stated. These include the Chezy 
formula, and the Razen-Williams formula. A table of 
coefficients to be used in the Hazen-Williams formula is 
given. Tables of loss of head in pipes calculated from the 
same formula are given, and the measurement of flowing 
$ater is also dealt with. A table is given showing horse¬ 
power for 1 cubic ft. of water per second under heads of 1 
to 2,000 ft. based on an efficiency of 80 per cent. 

Practical Hydraulics. Wilson. 

This article deals with the sharp crested weir as a device for the 
measurement of flowing water in open channels or streams. 
One of the most commonly used formulas for rectangular 
sharp crested weirs known as the Francis formula is given 
and a table of discharges based on this formula is included 
in the article. 

Pipe Line Friction Coefficients. 

A summary of the findings of the Committee on Pipe Line Fric¬ 
tion Coefficients. 



WATER WOWK& -ENGINEERING. 

Vol. 89. 

No. l&r-September 2, 1936. 

Transforming Surface Water into under- Lane. 

GROUND STORAGE. 

Water spreading is the artificial application of water upon the 
ground surface in such a manner as to allow the water to 
sink into and become part of the underground water. By 
spreading water over pervious areas ground water is aug¬ 
mented and water otherwise wasted is stored for future use. 
This article discusses economical and legal aspects'of water 
spreading, lays down principles to be observed in the selec¬ 
tion of spreading areas and describes the methods general¬ 
ly used in Southern California for spreading water. These 
methods art the ditch or furrow method/the basin method 
and the well or shaft method. Conditions under which the 
different methods are used are given. Spreading by wells 
and shafts is expensive. The basin method has been 
found to be the most suitable to meet all conditions. 


THE AGRICULTURAL JOURNAL OF BRITISH GUIANA. 

Vol. VII. 

No. 2—June 1936. 

Padi Cultivation in British Guiana. Burnett. 

The present methods and conditions under which paddy cultiva¬ 
tion is carried out in British Guiana are reviewed in this 
article. 

Fertiliser Investigations with Padi. Follett-Smitli. 

Describes results of manurial experiments with paddy conducted 
at the Botanic gardens, Georgetown. 


THE AUSTRALIAN SURVEYOR. 

VOL. 5. 

No. 8—December 1,1995. 

Surveying in connection with Modern Dam Cohen. 

Construction. 

Survey methods adopted in the construction of the Wellington 
Dam in Australia are described in this article. The dam is 
a concrete gravity dam 750 ft. long, consisting of 2 straight 



wings joined by p curved gecfjpn of 800 ft. radius. The height 
from foundation level is 64 ft. The upstream face is ver¬ 
tical and the downstream slppe has a slope of 1: 2 upto 85 
ft. from the foundation level, from which point it is curved 
to the crest. Expansion joints were provided at every 50 
ft. horizontal distance. The survey included a traverse of 
the top water level, determination of the most economical 
site for the dam, location of expansion joints, and layout. 
Some details of actual construction of the dam are also 
given. 

Barometric Levelling. Miller. 

The use of the aneroid barometer for levelling purposes is dealt 
with in this article. The formula used for reducing the 
barometric heights from observations is explained. The 
shortcomings of the aneroid barometer for levelling are 
discussed and the field procedure is outlined 


JOURNAL OP THE COUNCIL FOR SCIENTIFIC AND INDUS¬ 
TRIAL RESEARCH, AUSTRALIA. 

Vol. 10. 

No. 2—May 1937. 

No articles of interest to irrigation engineers. 

JOURNAL' OF THE INSTITUTION OF ENGINEERS, 

AUSTRALIA. 

Vol. 9. 

No. 2—February 1937. 

Model Analysis of an Arch Span of 344 feet. Bull. 

This paper describes a model investigation of the stresses in the 
main 344 ft. arch span of the bridge over Long Bay. The 
analysis was made by means of a special deformeter appa¬ 
ratus which is specially suitable for this type of work and 
gives accurate results. The apparatus is described. The 
construction of the model and methods of analysis are des¬ 
cribed and the common errors are discussed. An analysis 
of temperature stresses is also included. 


No. 3—March 1937. 

No. 4—April 1987. 

There is nothing of interest tp irrigation engineers in these 
issues. 



No, 5—May 1937, 

Electric Welding of Steel Bbidqbs. Karmalsky. 

Linton. 

This paper describes some bridge works carried out with electric 
arc welding and gives a comparison of weights of steel work 
in welded, riveted, and shop welded, field riveted struc¬ 
tures. Design, fabrication and erection in the field are 
discussed. 

.Discussions & Communications. 

Thf Design and Construction of Composite Knight. 

Slab and Girder Bridges. 

Mr. Bridgland contributes a written discussion on the above 
paper which was published in January 1934 issue of the 
Journal. He gives an analysis of shrinkage stresses in a 
composite slab and girder, and considers the factor of creep 
in the concrete affecting stresses. He suggests the" use of 
an effective modulus of elasticity according to the amount 
of creep. He considers that in the design of composite 
sections, shrinkage and creep are both factors which are to 
be taken account of. 

PUBLICATIONS OF VARIOUS GOVTS., INSTITUTIONS 

SOCIETIES, ETC. 

INDIA. 

Central Government. 

Agricultural Statistics of India, 1933-34, Vols. 

I. H. 

This is an annual report in two volumes published by the Depart¬ 
ment of Commercial Intelligence and Statistics, Govern¬ 
ment of India. Vol. I gives figures of area, classification of 
area, area under irrigation, area under crops, live-stock, 
land revenue assessment and harvest prices in British 
India, while Vol. II gives similar data for Indian States. 

Agricultural Statistics of India, 1934-35, 

Vol. I. 

See notes above. 

Control of Malaria in Delhi : Report of the 
Anti-Malaria Committee, 1936. 

The proposal to cut off the Western Jumna Canal some distance 
above Delhi and fill in its bed was considered. The im¬ 
portance of closing the canal in this way was stressed by 
the Committee but they were of opinion that considerable 
administrative difficulties are likely to arise if these 
schemes are carried into effect. 



113 


The report co n tains separate notes by the Director, Malaria Sur¬ 
vey, Consulting Engineer, Malaria Survey, the Superin¬ 
tending Engineer, Western Jumna Canal Circle, and the 
special sub-committee of engineers. 

Scientific Reports of the Imperial Agricultu¬ 
ral Research Institute, New Delhi, for tear 
ending June 30, 1936. 

The research work includes large scale experiments on the eco¬ 
nomical methods of green manuring with sann hemp, yield 
trials of some types of wheat, sugarcane breeding work in 
Coimbatore, insect pest investigations, and sugarcane 
mosaic investigations. 

Programme of future work is given and includes work on the 
breeding of wheat, barley, oats and maize, study of soils 
for their physical, chemical, and micro-biological proper¬ 
ties, survey of plant diseases and work on sugarcane breed¬ 
ing at Coimbatore and Karnal. Reports of the Imperial 
Agriculturist, Imperial Economic Botanist, the sugarcane 
expert, the Imperial Agricultural Chemist and the Impe¬ 
rial Mycologist are embodied in this publication. The re¬ 
port of the Imperial Agriculturist gives details of experi¬ 
ments with river silt for manuring sugarcane at Pusa. 
Chemical composition of the silt is given. Though the re¬ 
sults of similar experiments during the two previous years 
indicated a better prospect for silt, the same was not main¬ 
tained in the present year. 


RULES OF THE LIBRARY OF THE IMPERIAL AGRICULTU¬ 
RAL RESEARCH INSTITUTE, NEW DELHI. 

I. —Note on the Results of Afforestation of Sah. 

Jamna, Chambal and other Ravines. 

II.— Note on*Soil Erosion in the Punjab. Gorrie. 

I —There are extensive waste and ravine lands along the Jumna 
and Chambal rivers in the United Provinces. A scheme 
of afforestation of the ravines along these rivers was start¬ 
ed in 1912 and continued for 3 5 years. During this period 
16,650 acres of ravine land were planted with timber and 
fuel species. The results of the operation of the scheme 
are discussed and it is concluded that ravine management 
and prevention of erosion we questions of control of grazing 
and improvement and preservation of grasses. It is the 
grasses that matter and not trees as a preventive of surface 
run off and erosion. It is usually mere waste of money to 
introduce timber or fuel species with the hope of m king 
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an afforestation scheme pay. Indigenous fuel species can 
be improved and their natural regeneration can be encour¬ 
aged at very little cost. Small earth dams at the heads of 
ravines are useful in preventing soil erosion. 

II.—The second note deals with erosion conditions in the Punjab. 
(See bulletin No. 5, page 154). 

Bulbs issued by Survey of India Department re¬ 
garding THE EXECUTION OF LITHOGRAPHIC OR 
Photographic work. 

Report of the Scientific Advisory Board for 

THE YEAR 1ST JANUARY TO 31ST DECEMBER 1936 
(Issued by the Indian Research Fund Associa¬ 
tion). 

The report deals with medical and nutrition researches carried out 
during the year. The Malaria Advisory Committee passed 
a resolution as follows :— 

‘ (Since a large amount of Malaria is produced in India by the 
execution of engineering projects, this Committee re¬ 
commends that all engineers should be required to 
undergo a short course of training in the elements of 
tropical sanitation before taking up appointments in 
Government service”. 

Institution of Engineers (India). 

Journal of the Institution of Engineers 
(India) including the transactions of local 
Centres, Vol. XV, July 1935. 

Open-end Type Tube Wells. Trivedi. 

It is well known that yield of water from ordinary wells is very 
limited. If the well rests on 'mota’ or a thick bed of clay 
and if this bed is pierced through and the water bearing 
stratum below is tapped, considerably larger quantities of 
water can be obtained. What actually happens is that 
when the clay bed is pierced, and water is pumped out, a 
good deal of sand rushes with the water into the well. 
This sand has to be removed and more sand drawn into 
the well till a sufficiently large cavity with clear water is 
formed below the clay bed. i 

The conditions governing this process and the limitations of this 
type of well were not known. With a view to ascertain 
these, two experimental wells were sunk, one at Unao and 
the other at Hathras in the United Provinces. The expe¬ 
rimental wells were successful and were the foundations of 
the water-works in these places. In this article the author 
gives a. brief description of the experimental wells together 
with the nature of the strata and the observations made 
and the conclusions arrived at. 
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Temperature stresses ■ in reinforced brick Baja Bam. 

WORK AND THE FAILURE OF RBINFORCED BRICK- Anand SaroOfl 

WORK ROOFS. 

Describes experiments carried out in the Physics Laboratory of 
the Thomason Civil Engineering College, Boorkee in 1932 
with a view to determine the coefficient of expansion of 
steel, 1:3 cement and sand mortar, and specially selected 
1st class brick. Hitherto it was the practice to ignore tem¬ 
perature in the design of reinforced brickwor® as the 
stresses in ordinary work are generally insignificant. As 
cracks have appeared several years after their construction 
in the reinforced brick roof slabs of buildings in Patna, 
Benares University and New Delhi, it Was decided to in¬ 
vestigate the causes. One of the obvious causes of failure 
of reinforced brickwork may lie in the difference between 
the coefficients of expansion of steel, brick, and cement 
mortar. The experiments described were undertaken to 
determine the coefficients for the materials named above. 
Prom the results of the experiments it is concluded in most 
cases the failure of reinforced brickwork can be traced to 
temperature stresses and difference in coefficients of ex¬ 
pansion of the materials used. 


The Econoaiic Dimensions of reinforced Con¬ 
crete "Reservoirs. ' Williams. 

In this paper a method is described of arriving at the most eco¬ 
nomical dimensions of two types of open reinforced con¬ 
crete reservoirs type A, those in which the thrust produced 
by the water pressure is resisted entirely by the tension in 
the horizontal reinforcements of the wall, and type B, re¬ 
servoirs with walls built as retaining walls. Only uncover¬ 
ed types of reservoirs are dealt with. 

The possibility of Flood Begulation and Con-. Meares. 

sefvation in the Himalayas for Irrigation or 
Power. 

This paper puts forward a proposal of building storage reservoirs 
in the Himalayan rivers by means of hydraulic fill or 
blasted earthen dams of great length and height, with bye- 
pass tunnels of sufficient capacity to prevent any possibility 
of a dam being topped and destroyed by flood. The desira¬ 
bility of storage in the Himalayas has long been recognized 
but it was not considered an economic proposition. Ee- 
Gently the Severn Barrage Committee have made a pro¬ 
posal of closing the tidal shoots (deep and rapidly flowing 
channels) by dam consisting of two banks "500 to 1000 ft. 
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apart across the shoots with a filling of sand in the inter¬ 
vening space. This type of construction is suggested for 
the Himalayas along with bye-pass tunnels for diversion of 
the streams during floods. A procedure of construction' is 
suggested. Such a dam according to the author would be 
unaffected by earthquakes. 

Practical Notes in connection with the con- Walton. 

STRtJCTiqj OF A REINFORCED CONCRETE SUBMBR- Gupta. 

sible Bridge over the river Nerbudda near 

Jubbulpore. 

The main features of design and construction of a reinforced con¬ 
crete bridge which would be submerged during floods is 
described in this article. The reasons for selecting this type* 
of bridge are : 

(1) The difference between the highest and lowest flood level 

is nearly 78 ft. During the flood season the river is a 
quarter of a mile wide and the maximum velocity is 
15 ft. per second. In the dry season the river shrinks 
to a small channel 100 ft. wide and 2 or 3 ft. deep. 

(2) Durmg high floods big trees complete with roots and 

branches are carried down the river. 

The adoption of tlie submergible type was a distinct eco¬ 
nomic advantage. The,piers are of stone masonry with 
open foundations. 'The superstructure consists of reinforc¬ 
ed concrete arches with spans from 50 ft. to 105 ft. 
Three piers were erected on precast concrete pile founda¬ 
tions. The construction operations are briefly described. 

Memorandum, Constitution and by-laws of the 
Mechanical Engineers’ Association (India). 


BIHAR AND ORISSA. 

Public Works Department. 

Manual for the use of the Irrigation Branch 

OF THE PUBLIG WORKS DEPARTMENT OF THE 

Bihar & Orissa Government. 

Contains rules regarding maintenance of embankments, procedure 
of dealing with irrigation and drainage schemes, rules and 
regulation regarding navigation rules for irrigation 
powers of Superintending and Executive Engi¬ 
neers, rules of land acquisition and procedure of leave, 
appointment, dismiss?! and punishment of officials. 



119 

CENTRAL PROVINCES. 

Public Works Department. 

Extract from the completion report of 
Borina tank project in the JubbulporE 
District. 

The stage I estimate amounted to Rs. 4,00,000 for works only 
and Rs. 4,98,000 including charges, and provided for a 
dam of the arched buttress type of a- maximum height of 
97'5 feet with a storage capacity of 157 m. eft. to com- 
mand an area of 12,000 acres. After the construction 
began it was found that the foundation rock, which appear¬ 
ed to be sound at the time of survey, was much shattered 
and fissured. Thus it became doubtful if the reservoir 
could be made watertight. After careful examination it 
was decided to reduce the height of the dam by 25 feet, 
maintaining the same section as originally designed, and 
to construct a subsidiary earthen dam three-fourths of 
a mile downstream of the main dam and having a capacity 
of 18 m. eft. The idea in constructing the subsidiary 
weir was that it would hold the water leaking from the 
upper tank but the leakage from this dam is nearly as 
great as from the upper one. Gives also the description 
of sluices, waste weirs, etc., of the dams. A longitudinal 
section of the Borina dam is also attached. 


PUNJAB. 

Irrigation Department. 

Punjab Irrigation Branch Technical Notes. 

Note, dated 10th September 1922, on the Lindley. 

GIBB TAIL OUTLET. (Class B, No. 1.). 

This type of outlet is the first devised to distribute supply at 
the tails of channels independently of the differing and 
varying working heads of water courses. This type was 
also adopted in remodelling schemes of the Lower Chenab 
Canal. The note gives the results of tests undertaken to 
calibrate it accurately. 

Reprint of notes on (1) materials and rates, Farrant. 

AND (2) EARTHWORK RATES, FOR THE UPPER 

Jhelum Canal, 1925. (Class B. No. 2.). 

Notes on the manufacture of bricks, surkhi, ballast, lime, 
kankar lime, with analiysis of rates. Specifications of 
finished materials and schedules of rates are also given. 



Not3, dated 28th June 1022, on the d«b of Lindley. 

PLAIN PIPES AS 8EMI-MODULB8. (Class B, 

No. 3.) 

In this note the author has shown that discharge of a plain pipe 
is semi-modular as tong as delivery level is slightly below 
the soffit at the deliver^- end. The calculations of head 
or depression necessary to give a designed discharge are 
explained. The author has used this method of calcula¬ 
tion in using pipes extensively as semi-modules in the 
Jhang Branch of the Lower Chenab Canal. 


Report, dated 1st May 1922, on experiments Burkitt. 

o arrtbd out on the Walton Rising Sill Robertson. 

Gate. (Class B, No. 4.). Gunn. 

This is a report on experiments carried out with the Walton 
Rising Sill Gate in the Punjab by the authors. The 
method of conducting the experiments with various formB 
of this gate are described, and results are plotted 
graphically. 


Notes on the result of test carried out on Robertson. 

SANDS FROM THE fiUTLEI RlVER AND PUNJAB 
Portland Cement. (Class B. No. 7.) 1923. 


It was decided bv a sub-committee consisting of some Punjab 
Engineers and two representives of the Punjab Portland 
Cement Company to undertake a series of tests with 
Sutlej sand and Punjab Portland Cement. The tests are 
detailed below :— 

1. Tests of fineness, percentage of void and suitable gradiug 

of sand. 

2. Testing ballast for voids. 

3. Dry materials required per hundred cubic feet of completed 

concrete with mixtures in the proportion of 1 cement 
and 3 sand to 1 cement and 8 sand 

4. Breaking tests, compression and tension. 

The results, of the tests are presented in this report. 

Solution of quadiutic and cubic equations Lindley. 

BY THE slide-rule. (Class B, No. 8.) 1924. 

Contracted veins. (Class B, No. 9; 1926. iRouth. 

In this note are discussed the practical applications of the oan- 
ir&cted vein principles in canal work. Examples of the 



use of this principle we to be found in ventun flume out¬ 
lets. Other uses advocated are:— 

(1) Portable contracted vein with curved approach and exit 

to measure discharge of water-courses. 

(2) Permanent masonry contracted veins to measure discharges 

of minors and moderate sized distributaries. 

(3) Contracted flume heads for distributaries. 

(4) Flumed bridges and syphons. 

The special advantages obtained with a flume design in each 
of the above cases are discussed. 

Note on probable full supply factor for Chopra. 

rice in Sindh. (Class B, No. 10), 1925. 

Dr. Summers, at one time Chief Engineer in Sind, criticized 
adversely the duties and full supply factors adopted for 
the Sukkur Barrage Canals. The views of Dr. Summers 
with regard to the length of the rice season in Sind, total 
depth of water in the field required for rice, and the duty, 
are criticized in this note and the author, has quoted his 
own experiments on the Upper Chenab Canal and else* 
where. He has given information about the amount of 
water needed for rice in different! parts of 

the world. Conditions in Sind are analogous to those 
in the Lower Bari Doab Canal and it may be well expected 
that soon after the Barrage Canals are in operation, 
reasonable rice duties will prevail in Sind. 

Note, dated Ioth September 1925, on damagb 
to Chhatt* syphon and the method adopt¬ 
ed to repair it, (Class B, No. 13). 

This Syphon is built on the Lower Chenab Canal. During a 
canal closure, water got into the canal bed from the syphon 
below, through w r hich a flood was passing. Two line* of 
cracks were discovered extending through the arches of 
the syphon and the concrete bed of the canal. The 
method of repairing the damage is described. 

Report on a tour in Canada and the United Robertson. 

States of America. (Class D, No. 1.) 1922. 

The tour was arranged in order to obtain ideas which might 
assist in the construction of works which were being 
undertaken in the Punjab at the time. The yrorks 
inspected include earthwork, concrete, masonry works, 
caissons, etc. A list of the works inspected is given. 
Special features are described and many illustrations 
are attached. 


Uppal. 

i 
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Note on Shannon Power Scheme. (Claes D, Robertson. 

No. 2 .), 1928 . 

The Shannon Power Scheme is a very large hydro-electric 
project in the Irish Free State. The Shannon is the 
largest river in Ireland. The scheme comprises a weir 
across the river at which the head race of the power 
channel takes off on the right bank. There is a fall of 
100 feet from the head race to the tail race. Design of 
the power schemes and construction operations are briefly 
described. 

History op the Jaba level crossing, Upper 

Jhelum Canal. (Class E, No. 3), 1927. 

The Jaba Nadi crosses the alignment of the Upper Jhelum Canal, 
the natural bed of the torrent being one mile in width. 
Floods coming down the Nadi are passed across the Canal 
through the Jaba level crossing of which the Jaba weir 
forms the escape portion. The work was completed in 
1912 but repeated damages occurred owing to high floods 
and repairs had to be undertaken in 1912, 1916, 1919, and 
1921. Extensive repairs were undertaken in May 1926. 
Several Plates showing the various repairs undertaken are 
appended. 

‘Hh STORY' OP THE CAPACITY OF THE UPPER 

Chenab Canal. (Class E, No. 6.), 1930. 

The area proposed to be irrigated and the discharge of the canal 
have been revised since the original project. This publi¬ 
cation gives details of the orders sanctioning the revision, 
and the revised areas and discharges. 


History op 1929 high floods in Indus, 
Jhelum and Chenab rivers. (Class E, No. 
7.), 1931. 


Hydrographs of the various gauge sites on the three rivers are 
given and discharge curves where discharge figures were 
available. The flood of 1929 was abnormally high. 

Series op lectures on irrigation delivered Chopra. 

in April 1931 to the rural economy class 
at the Agricultural College, Lyallpur. 

(Class B, No. 8) 1932. 

These lectures describe the development and progress of irriga¬ 
tion in the Punjab and discuss the effects of irrigation on 
the life and conditions in the Province. Management of 
canals, points of contact with cultivator, and field distri¬ 
bution are also dealt with. 
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History op thb capacity op thb Lower Bari 
Doab Canal. (Class E, No. 11. 1934. 

Gives a history, of the revision of the discharges and proposed 
areas on the canal, and the revised figures for dis¬ 
charge, etc. 

History op Balloki, Hbadwobks, Lowbb 
Bam Doab Canal, fob 1935-36. 

Works constructed, damaged and repaired are described. As 
a result of observation of the high residual pressures under 
the downstream floor, a model of the weir was tested in 
the Irrigation Research Institute at Lahore. It was 
concluded that the whole of the foundations below Bay- 
No. 30 were degenerating. The question of strengthen¬ 
ing the downstream floor was considered, but it was 
decided to construct, in Bays 1 to 25, a subsidiary weir 
immediately above the last line of wells. A suitable- 
section was determined in the laboratorv at Lahore. 

Punjab Canal Gazetteers. 

Lowbb Jhblum Canal, 1020. (Vol. L). 

Gives history of the project, description of the area commanded, 
descriptions of the canal and works, maintenance and 
repairs of canal works, control and distribution of water, 
and details of capital cost, etc. 

Tbiplb canals (Upper Jhelum, Upper Chenab' 
and Lower Bari Doab Canals). (Vol. II.). 

Gives history of the project, description of commanded area. , 
details of water regulat’on and distributaries, etc. 

Publications of the Irrigation Research Institute. 

Thb gbnebal theory of the obadient of Malhotra. 

PRESSURE UNDER A STRUCTURE ON PERMEABLE McKenZie-TaylOT. 

FOUNDATIONS, WITH APPLICATIONS TO THB 
EVALUATION OF THE GRADIENT AT EXIT FOB. 

some standard cases. (Research Publica¬ 
tion, Vol. II, No. 16. October 1935). 

The theory of the gradient of pressure is developed from first 
principles and its bearing on the velocity of flow at the 
angles of the structures indicated. The expressions for 
gradient at any point in the medium of flow are obtained 
and the values of exit gradient for the toe determined for 
a number of standard forms. 
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THE BOILS OF THE RICE ABBAS OF THE GUJRAN- lfofrte. 

WALA AND ShBIKHUPURA DIVISIONS OF THE) 

Upper Chbnab Canal. (Research Publica¬ 
tion, Vol. IH, No. 2, 1937.) 

A soil survey of the areas was undertaken with a view to 
determine the soil characteristics of the areas which have 
been continually under rice and to obtain information on 
the soil deterioration that has taken place. In all 238 
samples were obtained and the results of the examination 
are given. Conclusions arrived at are set forth. 

A STUDY OF THE SOIL PROFILES OF THE PUNJAB 
PLAINS WITH REFERENCE TO THEIR NATURAL 
flora. (Research Publication, Vol. III. 

No. 3, August 1936.). 

In the course of the soil survey of the Haveli Project, it was 
noticed that areas occurred in which certain types of 
natural flora appeared to be dominant. It was decided 
to examine the soils on which these dominant types of 
vegetation^ occur in more detail. The experimental work 
done is described and results are discussed. 

Agricultural Department. 

Report on the operations of the Depart¬ 
ment of Agriculture, Punjab, for the 
year ending 30th June 1936 

Agricultural research included irrigation experiments on cotton 
which showed that heavier irrigation increases the yield, 
and first irrigation should be given 3 to 4 weeks after 
sowing, no irrigation being necessary after the 15th 
October. Rice investigations include stages of transplant¬ 
ing, and effect of late planting. Mycological researches 
include investigations on sugarcane, wheat and fruit 
diseases. Experiments on reclamation of kallar soils by 
applying calcium are in progress. The activities of the 
Agricultural Engineering section were confined largely to 
well boring operations some of which are described. 
Programme of research work for the ensuing year is given. 

.Punjab Agricultural Department seasonal 
notes, Vol. XV, No. 1 , April 1937. 

Contains short notes on agricultural matters which are useful 
to the cultivator. The following may be mentioned 

1. Suggestion for maintaining and increasing the marketable 

value of Punjab wheat. 

2. Trials with autumn planted sugarcane at the Agricultural 

Station, Gurdaspur. 


Hoon. 

Mehta. 
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3. Optimum time for sowing irrigated cotton in the Punjab. 

4. Uses of Soyabean. 

5. Where forestry helps the zamindars. 

List of leaflets issued by the Punjab Agricultural Department is 
given. Seed agencies in the Punjab are mentioned. Im¬ 
proved agricultural machines are described. 


BOMBAY. 

Public Works Department. 

Government of Bombay, P. W. D., resolu¬ 
tion No. 4042/27. dated 2nd September 
1931. 

Orders regarding the classification of crops on the major irriga¬ 
tion works in the Deccan Irrigation C’rc’e, and the Irriga¬ 
tion Development and Research Circle. In the old classi¬ 
fication the crops were divided into two classes, heavy and 
lijglht. In the new classification, tne crops have been 
divided into three classes, heavy, medium and light. 

Government of Bombay, P. W. D., Resolu¬ 
tion No. 5602/27, dated 23rd September 
1933. 

Orders regarding the water rales for irrigational and non-irriga- 
tional purposes on all the major and minor irrigation 
works in the Deccan Irrigation Circle. 

Government of Bombw, P. W. D., Resolu¬ 
tion No. 5602/27, dated 3rd January 1935. 

Orders regarding certain concessions in the water rates for irriga¬ 
tional purposes on the Nira Right Bank Canal. i 

Government oj* Bombay, P. W. D., Resolu¬ 
tion No. 5602/27, dated 3rd December 
1935. 

Orders regarding the water rates for irrigational and non-irrigational 
purposes on all major and minor irrigation works in the 
Deccan Irrigation Circle. 

Government of Bombay, P. W. D., Resolu¬ 
tion No. 346/36, dated 19th May 1936. 

Orders regarding the classification of crops of Soyabean and 
African Bajri. 

Government of Bombay, P. W. D., Resolu¬ 
tion No. 6602/27, dated 29th August 1936. 

Orders regarding withdrawal of the concession of half rates in the 
case of long term fruit trees on the Nira Right Bank Canal. 



Annual noth on hydrodynamic, soil and 

EFFLUENT RESEARCH CARRIED OUT AT THE 
EXPERIMENT STATION AT LAKE FIFE NEAR) 

Poona, during 1935-36. 

Summary of the Beport has already been given on page 4 of 
Bulletin No. 3. 

Agricultural Department. 

Annual report of the Department of Agri¬ 
culture in the Bombay Presidency,. 

1935-36. 

Agricultural research work included research on soil erosion at 
Poona, experiments on manuring rice with sulphate of 
ammonia, breeding and manurial experiments with cotton 
and wheat, maintenance of soil fertility with farmyard 
manure, compost and bone manure, and plant diseases 
and pest investigations. Nitrogen fixation in rice fields 
is also being investigated. 


SIND. 


Public Works Department. 

Manual of irrigation for canal assistants 

AND ABDARS IN SlND. 

Hints to engineers in charge of irrigation 
in Sind, 1931. 

Instructions for guidance of officers in matters dealing with bunds, 
maintenance of canals, regulators and bridges, bungalows 
and gardens, etc. 

General instructions for the opening of 
new canals in Sind, 1931 

Contains instructions for guidance of officers when the new 
Lloyd Barrage canals were opened. 

Indus Biver Commission Becords, 16th 
October 1933 to 15th October 1934, 

Volume I. 

Contains Beports and Statements grouped in Parts I to III con¬ 
taining Gauge Beadings, Discharges, Velocities and Silt 
- Charges of the Biver Indus, Daily Withdrawals of Sind 
Canals, Bainfall Statements, various other Miscellaneous 
Observations, a descriptive note and important correspond¬ 
ence. 



Indus Bivbb Commission Records, 1933*34, 

Volume II, Part II. 

Contains drawings in connection with Statements in Volume I. 

Indus Rjvbr Commission Records, 16th 
October 1934, to 15th October 1935, 

Volume I. 

Contains Reports and Statements grouped in Parts 1 to III 
containing Gauge Readings, Discharges, Velocities and 
Silt Charges of the River Indus, Daily Withdrawals of 
Sind Canals, Rainfall Statements, various other Miscel¬ 
laneous Observations, a descriptive note and important 
correspondence. 

Indus River Commission Records, 1934-35, 

Volume II, Part II. 

Contains drawings in connection with Statements in Volume I. 

Statement of final area of kharif culti¬ 
vation for the year 1936 in Sind. 

The note accompanying the statement says that the cultivation 
has been very good being 105'3 per cent, of that forecasted. 
The total area under rice was 5'45 lakhs acres and under 
cotton 9‘25 lakhs acres. The total area of kharif culti¬ 
vation was 18'40 lakhs acres. 

Weekly statements showing kharif cultiva¬ 
tion areas up to 26ra June 1937 in Sind as 
compared with those obtained up to the 
corresponding date last year. 

Agricultural Department. 

The irrigation of dry crops in the barrage 

AREAS INCLUDING A SUGGESTED TIME-TABLB 
OF AGRICULTURAL OPERATIONS AND DISTRI¬ 
BUTION of irrigation water. Sind Agri¬ 
cultural Department, Leaflet No. 35 (1st 
edition, March 1934). 

Discusses irrigation requirements of kharif and rabi crops in 
Sind, rotation of crops, importance of including green 
manure crops in a rotation and the advantages of timely 
sowing of crops. A tentative programme of agricultural 
operations is given. 
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Irrigation and cultivation OF THE BlCB CHOP 
in the barrage abbas of Sinb. Sind Agri¬ 
cultural Department Leaflet No. 43 (1st 
edition, November 1934). 


Contains important facts and considerations in connection with 
the irrigation of rice crop under Barrage water supply. 
Irrigation requirements of the rice crop are explained and 
a programme of irrigation operations for rice is given. 


A PRACTICAL METHOD OF UTILISING IRRIGATION 
WATER DURING OCTOBER FOR GROWING WHEAT 

crop in Barrage areas. Sind Agricultural 
Department Leaflet No. 47 (1st 1 editionj 
July 1935). 

This leaflet describes in detail the methods, by the adoption of 
which, irrigation water in October can be fully utilized 
for growing wheat. 


A note on the irrigation of fiei-d crops in 
the Barrage and non-barragf, areas of 
Sind. Sind Agricultural Department Leaflet- 
No. 50 (1st edition, March 1936). 


The term cusec’, ‘duty’ and ‘delta’ or ‘depth of water’ are 
defined and the duty in Barrage Canals is compared with 
that of short period inundation canals. The duty in the 
Barrage areas is higher than in non-Barrage areas. Prac¬ 
tical methods of making full use of the irrigation over the 
whole period of its supply are suggested. 


MADRAS. 


Public Works Department. 

Irrigation circular memorandum No. 3075/ 

36-C.E.P., dated 21st September 1936. 
regarding Thippayapalem reservoir bund- 
breach. 

The reservoir was formed by an earthen bund flanked by surplus 
weirs on either side. The bund was 312 ft. long and 55 ft. 
high with a masonry core wall in the centre. Within 
two months of its completion there was heavy rain in the 
catchment and the bund was breached at two places on 
.the two flanks where it joined on to the masonry of the 
weirs. Examination showed that the bund was consoli¬ 
dated hard, but the material forming the bund was of an 
alkaline nature. Further experiments with experimental 
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tftnVn made of this material proved the unsuitable nature- 
of the material for an earthen bund. In this circular- 
attention is drawn to the importance of testing' 
a ma terial for an earthen dam before construction.. 
Two drawings of the work are appended. 

Agricultural Department. 

Irrigation. Department of Agriculture, Wood- 

Madras, Vol. IV, Bulletin No. 20.. 

Notes of a series of lectures on Agriculture delivered at the 
Coimbatore College. This is an old publication first 
published in 1917. Describes sources of irrigation water, 
the methods of lifting water as used in Madras Presidency, 
the duty of water, the use of irrigation water, methods 
of field irrigation, and drainage of surplus water from the 
fields. Open surface drains and mole drains are described. 
Alkalinity of soils and methods of reclamation are 
discussed. 

Water hyacinth. Department of Agriculture, 

Madras, Leaflet No. 38, 1933. 

The weed is described and its evil effects are mentioned. The- 
eradication of this weed wherever it is found is strongly 
urged. This plant has been classed as a noxious weed 
under the Agricultural Pests and Diseases Act of Madras. 


BALUCHISTAN. 

Public Works Department. 

Irrigation summary of Public Works in 
Baluchistan for the year 1936-37. 

The irrigation works enumerated are non-productive. The total 
area irrigated is about 21,000 acres. The areas of prin¬ 
cipal crops irrigated and the working expenses are given. 
The major work completed was the protective bynd in 
the Nari River and a diversion cut in the same river. 
A few other works were also carried out ,by the Depart¬ 
ment from funds other than irrigation funds. These- 
include the Spin Karez reservoir project, a drainage project 
for improving water-logging conditions in Quetta, and a 
few roads and buildings. Irrigation works in the Nasir- 
abad Tahsil are carried out by the Sind Irrigation’ 
Department. 
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INDIAN STATES. 


B*CSF NOTE on IRRIGATION IN CAMBAY STATE. 

Cambay State being the draining ground of vast catchments to 
the North and East, irrigation tanks have been formed 
wherever natural basins occur. The largest of the tanks 
is Kenewal Tank having an area of about 2 sq. miles and 
a capacity of 171 million cu. ft. of water and is capable 
of irrigating 3,400 acres of land by means of distributaries 
8 miles long. 

There is also a catchwater drain, called the Alang Channel, 
ru nnin g across the country. It intercepts the monsoon 
flood diverting it into 8 tanks along its now extant length 
of 8 miles and finally discharging into the Cambay Creek 
and thus scouring it and keeping it open for navigation. 
This channel is stated to have been constructed in times 
gone by for diverting the waters of the Sabarmati river 
for irrigation. 

Copy of a letter No. 226, dated 2nd April 
1937 from the Diwan of Janjira State, 
regarding reservoirs and dams in the 
Janjira State. 

There are no irrigation dams in the State but there are small 
dams on perennial nalas for the supply of drinking water 
to towns and villages. The largest of them is 80 ft. in 
length, 16 ft. high, 8 ft. wide at the base and 6 ft. wide 
at the top. 

X/IST showing the dams in the Mudhol 
State with approximate amount spent for 
construction. 

Mysore Agricultural Calendar 1937. 

Published by the Department of Agriculture, Mysore State. 
Contains notes on the following subjects :— 

1. Effect of manuring on the quality of crops. 

2. Some weeds which are the scourge of paddy land in Mysore 

and methods of control. 

3. Some diseases of apples. 

4. Sugarcane borer control by cultural methods. 

5. Method of controlling some underground insect pests of 

crops. 

Instructions on agricultural operations to be carried out each, 
month are given in the form of monthly, notes. 
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BUBMA. 


Public Works Department. 

Completion beport and schedules of the 

Salin canal remodelling project. 

A very old irrigation Bystem in Salin, Upper Burma, consisting 
of a bund of earth and stakes across a river and a canal 
taking out therefrom was replaced by a new irrigation 
project. The project consisted of a masonry weir across 
the river and a new system of canals. The works are 
briefly described, the financial prospects are discussed and 
schedules of expenditure are given. 

Manual of departmental instructions for 

THE GUIDANCE OF OFFICERS OF THE IRRIGATION 

branch, Public Works Department, 

Burma. 

Contains rules for the guidance of officers and subordinate staff 
in the Irrigation Branch and rules for working and 
maintenance of various irrigation works. 

Association of Engineers in Burma. 

Proceedings of the Association of Engi- 

- neers in Burma, Vol. VIII, 1936. 

Map-making in British Guiana. Slater. 

A general account of surveying operations carried out in British 
Guiana in 1929. 

Emergent repair works in the Meiktila Jackson. 

Irrigation Division. 

The exceptionally heavy rains of 1935 resulted in floods of un¬ 
precedented magnitude causing widespread damage to 
irrigation works and to roads and railways. The peak 
flood discharge was 1,30,000 cusecs for a catchment of 
240 sq. miles giving a value of 2,140 for ‘C’ in Dicken’s 
formula. This is almost a record for the Indian Empire. 
In the U. S. A. there are cases of flood discharges in 
which the value of ‘C’ works out to 3,380 and 4,5o0. This 
paper descibes the damage by floods to five irrigation works 
in the Meiktila Division and the repairs undertaken. Two 
of the works were reservoirs in which the earthen bunds 
breached and the escape weirs' were damaged. The other 
three works are weirs. One of the weirs was so badly 
damaged that a new weir had to be built at a new site. 
In the two other weirs, the damages were confined to 
the divide walls, floor of the undersluices, and glacis of 
the weir. Model experiments were carried out at the 
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Ye-U Canal Division Hydraulic Laboratory to evolve the 
best form of divide wall, and to test the effect of a small 
concrete drop wall at the end of the glacis, followed by 
a horizontal floor having a dentated cill at its end.. A 
most efficient arrangement of dentated cill was devised 
as the result of the investigations. Each of the five works 
is dealt with separately and detailed account of repair* 
carried out is given. 

EGYPT. 

Report on the Nag Hammadi Babbage, Naguib Bey Ibrahim. 
1927—1930. Ellison. 

Gives details of design and construction of this barrage in Egypt. 
The chief features of the work were, use of sheet steel 
piling for the impervious floor, and piles for foundations 
cement grouting work in foundations and 
cableways for placing concrete. Some damage 
occurred to the permanent work during the 2nd year of 
construction by floods. The barrage has 100 bays of 
6 metres each. 

ASSIUT BABBAGE REMODELLING : 

Cementation of otjt-offs at vents Nos. 13, 

39, 66 and 93, Novembeb 1936. 

The reasons for the provision of the cut-offs are described. Pre¬ 
liminary investigations to determine method of cementa¬ 
tion are quoted (see page 131 of Bulletin No. 5). An 
emulsion consisting of bitumen and a patent chemical 
was used for cementation by means of injection pipes. 
The procedure of cementation is described. Tests were 
conducted to determine the effectiveness of the cementa¬ 
tion. The cementation as carried out provided an efficient 
water-tight cut-off wall at the vents treated. 


CANADA. 


Department of Agriculture. 

U se of Irrigation Water on Farm Crops. Domin¬ 
ion of Canada, Deptt. of Agriculture Publication 
509, June 1936. Palmer. 

“The experiments reported in this treatise were conducted at the 
Dominion Experimental station, Lethbridge and were 
planned 

(1) To obtain information as to the stage of plant growth 

when water should be applied to field crops. 

(2) To study the value of fall irrigation. 
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(8) To determine the' number of irrigations required in differ¬ 
ent years by various crops. 

(4) To investigate certain phases of the inter-relations of 

soils, soil moisture, and plant growth. 

(5) To formulate standards of irrigation practice that will 

serve as a guide to farmers.” 

The experiments cover a period of from two to six years. 
A summary of conclusions based on the results of experi¬ 
ments is given at the end. 

Hydro-Electric Progress in Canada in 1936. 

Describes hydro-electric progress in Canada in 1936. Very little 
addition was made to the total development of water power 
capacity but a number of developments are under construc¬ 
tion. The total installation for the dominion at the end 
of the year amounts to 7,945,590 Horse Power. The- 
principal activities during the year in the various pro¬ 
vinces are described. 

Water Power Resources of Canada. No. 1933, 

March 1st, 1937. 

This report presents a summarization of data and a brief discus¬ 
sion of the progress in the development and utilization of 
the water power resources of Canada. All existing stream*' 
flow and power data available have been systematically 
collated, analyzed and co-ordinated. The figures are based 
on rapids, falls, and power sites of which the actual head' 
has been measured. The available water power ia 
20,347,400 H. F., and the total turbine installation is- 
7,945,590 H. P. Current year’s progress in hydraulic 
plants is reviewed. Special reference is made to the con¬ 
tribution of water power to Canada’s Central Electric: 
Station, Mineral and Paper industries. 


UNITED STATES OF AMERICA. 

Department of Agriculture. 

The effect of crazy top disorder on cotton Hope. 

PLANTS AND ITS CONTROL BY IRRIGATION MANAGE- King. 

ment. Technical Bulletin No. $515, May 1936. Parker. 

Silting of Reservoirs. Technical Bulletin No. 

524, July 1936. Eakin. 


The problem of silting of reservoirs is closely associated with pro¬ 
blems of erosion control. The Soil Conservation Service- 
of the U. S. A. instituted in 1934 an attempt at a general 
nation wide survey of the condition of reservoirs with res¬ 
pect to reduction of storage by silting. This publication 

12 



184 


is the progress report on reservoir surveys by the Soil Con¬ 
servation Service in 1934-35. These studies were under¬ 
taken with the object of collecting information on the 
factors involved in the silting of reservoirs and rates of 
silting, and to correlate the results with soil, slope, climatic 
conditions and land use. The work so far accomplished by 
the Soil Conservation Service consists of detailed surveys 
of silt accumulation in representative reservoirs in South 
Eastern, South Central and South Western areas. 

The report outlines the more important aspects of *the problem 
such as economic and physical aspects. The process of 
silting of reservoirs is described, and previous investigations 
of the problem are detailed. The field work and methods 
of survey by the Soil Conservation Service are then 
outlined and each survey undertaken and completed by the 
service is described in detail. The general conclusions 
drawn are that reservoir silting is widely prevalent and the 
chief contributory cause is erosion. Control of erosion and 
silt production is the only reliable method of preventing 
depletion of reservoir storage by silting. The book con¬ 
tains many maps and illustrations. 

Thb Choice of Crops for Saline Land. Circular Keamev. 

No. 404, July 1936. Scofield. 

This circular describes the constituents of the salts occurring in 
saline soils, the source of the salts and the effect of the 
salt constituent of soils on plant. It indicates cultural and 
irrigation methods to be adopted in dealing with saline 
soils, and names the plants which are most likely to succeed 
in them. Considerations governing choice of crops for 
saline lands are discussed. Some of the crop plants grown 
in the Western States are discussed in relation to their 
behaviour on saline soils. 

Department of the Interior, Bureau of Reclamation. 

Twenty-first Annual Eeport of the Reclama¬ 
tion Service, 1921-1922. 

The report contains summary of construction results, summary 
of drainage works executed, details of power plants 
operated, and statements of financial details of the reclama¬ 
tion projects. The results of operations of projects com¬ 
pleted by the Bureau of Reclamation are set forth and dis¬ 
cussed. A description of project investigations carried out 
is given. 
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Twenty-fifth Annual Report of the Bureau of 
Reclamation for the fiscal year ended June 
30, 1920. 

Twenty-eighth Annual Report of the Commis¬ 
sioner of Reclamation for the fiscal year 
ended June 30, 1929. 

Annual Report of the Secretary of the Interior 
FOR THE FISCAL YEAR ENDED JUNE 30, 1933. 

Contains detailed reports of the various Bureaux, divisions, and 
offices of the Department of the Interior. The report of 
the Bureau of Reclamation gives the progress of the various 
projects under construction during the year, and discusses 
economic and engineering operations on other projects 
which are completed or partially completed. Investiga¬ 
tions of prospective projects are also described. 

Annual Report of the Secretary of the Interior 
FOR THE FISCAL YEAR ENDED JUNE 30, 1934. 

The report of the Bureau of Reclamation describes construction 
activities on projects in progress. Economic and engineer¬ 
ing operations on other projects are detailed. 

The soil erosion service was established during the year to lay 
the foundation of a permanent national erosion control pro¬ 
gramme to meet the acute land crisis created by wasteful 
methods of land utilization. The first report of this ser¬ 
vice discusses the question of erosion control and sets forth 
the programme of work. 

Annual Report of the Secretary of the Interior 
FOR THE FISCAL YEAR ENDED JUNE 30, 1935. 

The report of the Bureau of Reclamation states that during the 
year the Bureau was engaged in the largest construction 
programme in its history. The Boulder Dam was com¬ 
pleted during the year. Construction activities are des¬ 
cribed, and the working of the various projects with regard 
to agricultural returns and water supply etc. are given. 

Annual Report of the Secretary of the Interior 
FOR THE FISCAL YEAR ENDED JUNE 30, 1936. 

The report of the Bureau of Reclamation draws attention to the 
importance of the Bureau and the good work done. The 
report suggests that time has now come when serious con¬ 
sideration should be given to the control of floods of small 
streams. Construction activities of the Bureau are des¬ 
cribed and results of operations on some of the projects are 
set forth. 
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University of California, Agricultural Experiment Station. 


I. Irrigation Experiments with Peaches in Hendrickson. 

California. Veihmeyer. 

II. Canning Quality of Irrigated Peaches. 

Bulletin No. 479, November 1929. Nichols. 

Water Beiuirembnts of Cotton on Sandy Loam 

Soils in Southern San Joaquin Valley. Beckett. 

Bulletin No. 537, August 1932. Dunshee. 


This bulletin presents the results of a five year study dealing 
principally with the irrigation requirements of cotton grown 
on the sandy loam soils and the effect of soil moisture defi¬ 
ciency on growth and yields. 

Irrigation Experiments with Prunes. Bulletin Hendrickson. 

No. 573, May 1934. Veihmeyer. 

Measuring Water for Irrigation. Bulletin No. 

588, March 1935. Christiansen. 

This bulletin describes the more common methods and devices 
used in measuring water for irrigation in California. The 
devices most commonly used, particularly in the small 
streams with which the farmer is concerned are weirs, 
orifices including adjustable and fixed submerged orifices, 
miner’s inch boxes, Parshall flumes, commercial irrigation 
meters, and volumetric measurements. The various 

devices and their uses are described in detail and discharge 
tables are given showing discharges for different heads and 
crest lengths of weirs, and different cross sectional areas of 
orifices. The use of the Parshall measuring flume is dis¬ 
cussed in detail, and standard dimensions of flumes from 3 
to 9 inches throat width, and 1 to 10 feet throat width are 
given. The venturi tube is also described and tables are 
given to assist in solving equations for flow through venturi 
tubes. A concise statement of the hydraulic principles on 
which the methods of flow measurement are based, giving 
the various formulae applicable, is also included. 

Sulfuric Acid for Control of Wbbds. Bulletin Ball. 

No. 596, November 1935. French. 

This bulletin describes experiments on the control of weeds by 
sulphuric acid spraying. The object of the experiments 
was to determine the percentage of the weeds destroyed 
and the yields. General conclusions are given regarding 
factors influencing the effectiveness of Bulphuric acid as a 
weed spray, the effects of the treatment on the soil and the 
cereal plant, and wetting agents. The equipment for 
spraying developed in California is described. 
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Reclamation of White-Alkali ©oils in the 1m- 
peeial Valley. Bulletin No. 601, July 1986. Thomas. 

Although a large part of the soil of the Imperial Valley is highly 
productive several thousand acres within it contain toxic 
amounts of soluble salts. In certain areas the salts were 
present in the surface before irrigation was started in the 
valley, but much of the land which at the outset was free 
from salt accumulation, shows excessive amounts of salts 
after several years of irrigation. Irrigation and seepage 
water has saturated the subsoil and caused a rise in the 
ground water level. A survey of alkali conditions in the 
Imperial Valley shows high concentrations of white alkali. 
An alkali reclamation experiment has been carried out 
in a typical area where alkali has accumulated on account 
of poor drainage. The treatment consisted of applying 
gypsum, sulphur and manure to the soil, the use of a plant 
tolerant to alkali as a green manure, and leaching. The 
experiments show that it is possible to reclaim the soil by 
leaching alone without special treatment with gypsum or 
sulphur. 

Solar Energy and its use for Heating Water in 
California. Bulletin No. 602, November 1936. Brooks. 

In California, direct use of solar energy as heat is now being made 
by several thousand solar water heaters. A theoretical 
discussion of the nature and the availability of solar energy, 
and its absorption by different surfaces is given. The solar 
water heater is then described. Some forms of solar water 
heater systems and their construction are explained. 

Alkali Soils. Circular No. 292, June 1925 (Re¬ 
printed March 1931). Hibbard. 

The purpose of this circular is to present in brief the best available 
information on the subject of Alkali soils in respect to their 
origin, nature effects, examination, treatment, and cropp¬ 
ing. The circular is in the form of a questionnaire with 
replies to clarify the various issues raised. 

Drainage on the Farm. Circular No. 304 (Re¬ 
printed December 1930). Weir. 

This circular describes the principles and methods of drainage of 
wet lands in California. Almost every farm contains some 
land that could be improved and made to produce more or 
better crops by some type' of drainage. The object of 
drainage is to remove free water existing in the soil in 
excess of that necessary for plants. Two types of drains 
are in use for farm drainage, namely the open drain and 
the tile drain. The author considers tile drains to be 
more efficient. Design and construction of open and tile 
drains and their maintenance are dealt with in detail. 
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Irrigation op Orchards by Contour Furrows. 

Agricultural Extension Service Circular No. 16, Huberty. 

April 1928 (Bevised September 1932). Brown. 

Contour planting of orchards is a common practice in California. 
The method consists of planting trees along a grade con¬ 
tour. The water distribution system consists of a main 
pipe or flume placed at right angles to the contours. Water 
is delivered from this pipe line to the tree rows which are 
on graded contours by means of hydrants or other similar 
device. This bulletin describes the.method of laying out 
a system of contour planting and the irrigation or orchards 
planted according to this method. 

Essentials op Irrigation and Cultivation of 
Orchards. Agricultural Extension Service Cir¬ 
cular No. 50, December 1930 (Bevised Septem- Veihmeyer. 

ber 1936). Hendrickson. 

This circular briefly summarizes results of experiments on the 
irrigation and cultivation of deciduous orchards. 

Commercial Fertilizers and Soil Fertility in 
California. Agricultural Extension Service 
Circular No. 57, October 1931 (Reprinted June 
1933). Hibbard. 

A commercial fertilizer is a matexial which supplies one or more 
of the three elements, nitrogen, phosphorus and potassium. 
This circular gives information about commercial fertilizers 
and their effect on soils. The functions of nitrogen, phos¬ 
phorus and potassium in plant nutrition are described. The 

need of fertilizers, procedure of selection of a suitable ferti¬ 
lizer, and methods of applying fertilizers are mentioned. 
Names of commercial fertilizers commonly used and their 
prices are given. 

The Contour Check Method of Orchard Irriga¬ 
tion. Agricultural Extension Service Circular 
No. 73, March 1933. Bbown. 

Contour checks are irregular basins formed by small levees or 
ridges located on level contours. The usual interval in 
elevation between contours is 2‘4 inches. The ends of the 
contour levees are joined at the boundary of the tract by an 
enclosing levee. The position of the contour levees or 
ridges are determined by an engineer’s level. Conditions 
under which this method may be used, description of the 
method, advantages and disadvantages of the method and 
instructions for laying out and designing a system of con¬ 
tour checks are contained in this bulletin. A brief descrip¬ 
tion is also included, by types, of ridging equipment and 
machinery. 
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University of Iowa . 

The Flow of Water through Culverts. YamelL. 

Studies in Engineering Bulletin No. 1, New Nagler.. 

Series No. 103, February 15, 1926. Woodward. 

This bulletin presents the results of 3,301 experiments on the* 
flow of water through short conduits such as pipe and box 
culverts and sluice ways under levees. The object was to* 
determine the quantity of water that will flow through cul¬ 
verts of different materials and sizes, under actual working* 
conditions. Methods of making the tests are described* 
and the experimental results are discussed. The conclu¬ 
sions drawn from the tests are set forth. Velocity distri¬ 
bution curves through pipe culverts are given and discharge* 
formulae for culverts have been developed. 

Laboratory Tests on Hydraulic Models of the 
Hastings Dam. Studies in Engineering Bulle¬ 
tin No. 2, New Series No. 230, July 1, 1932. Nelson. 

The Hastings Dam was constructed across the Mississippi ak 
Hastings with the object of developing a deeper navigabla 
waterway on the upper Mississippi. The Hastings dam. 
project is the initial unit in a plan contemplating the provi¬ 
sion of a series of slack water pools formed by perament low 
head dams across the river. The dams will be built upon, 
unstable alluvial foundations. A model study was made of 
the behaviour of the Hastings Dam under simulated opera¬ 
ting conditions with a view to study erosion effects below 
the dam, to suggest improvements in the design, to deter¬ 
mine coefficients for the spillway section, and to determine 
the best scheme of operation. The study was also con¬ 
ducted with a view to apply them in the design of other 
dams of the project. The studies carried out are described- 
ip this bulletin. The general results Obtained from the- 
studies are set forth in the introductory part of the bulletin. 
The features of the project, and the hydrology of the water¬ 
shed are described, and the theoretical principles governing 
the use of hydraulic models are discussed. The actual 
models used are then described and the problems studied: 
are given in detail. 

Tests of Anchorages for Reinforcing Bars. 

Studies in Engineering Bulletin No. 3, New 

Series No. 257, August 15, 1933. Fosey. 

Special anchorages for the ends of reinforcing bars are almost* 
universally used in reinforced concrete construction. This 
bulletin reports results of tests carried out by the writer on 
various types of anchorages. The tests were conducted* 
with the object of finding an anchorage giving the high? 
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"ultimate values of spirally reinforced hooks but without 
their tendency to excessive slip. The writer states in con* 
elusion that the most satisfactory anchorage tested during 
the 4 years covering the investigation was a straight em¬ 
bedded plain round bar the surface of which had been 
roughened by rows of indentations made with a blunt cold' 
chisel. 

A. Summary op Hydrologic Data Ralston Creek 
Watershed, 1924-1935. Studies in Engineering 
Bulletin No. 9, New Series No. 328, December Mavis. 

1936. Soucek. 

This bulletin presents a detailed summary of data pertaining to 
r a.inf a.11, run-off and ground water levels of the Ralston 
creek watershed, a drainage area of three square miles out¬ 
side Iowa city. 

Flow Characteristics in Elbow Draft Tubes. 

Studies in Engineering Reprint No. 1, New Series 

No. 333, May 1, 1937. Mockmore. 

This is reprinted from the Proceedings of the American Society 
of Civil Engineers February 1937. See page 103 of Bulle¬ 
tin No. 5. 

Report on Hydraulics and Pneumatics op 


Plumbing Drainage Systems — I, Studies in 

Engineering Bulletin No. 10, New Series No. Dawson. 

334, May 15, 1937. Kalinske. 

An Investigation of some hand motions used in 
Factory Work, Studies in Engineering Bulletin 
No. 6, New Series No. 301, June 15, 1935. Barnes. 

Radiation Intensities and Heat-Transfer in 
Boiler Furnaces, Studies in Engineering Croft. 

Bulletin No. 8, New Series No. 323, July 1936. Schmarje. 

Kansas Agricultural Experiment Station. 

Boil Moisture and winter wheat with sugges¬ 
tions on abandonment. Bulletin No. 273, Hallsted. 

January 1936. Mathews. 


In regions of low rainfall, the yield of wheat is more or less depen¬ 
dent on the moisture content of the soil at seeding time. 
A knowledge of the effect of moisture content at seeding 
on the yield is a valuable guide to the farmer in deciding 
whether the crop should be abandoned in the early stages 
to avoid harvesting at a loss. Studies on the effect of 
moisture content at seeding on yield were conducted at a 
number of places and the results are published in this 
bulletin* The results are discussed and conclusions given 
at the end. 



Oklahoma Agricultural Experiment Station. 

Science serving Agriculture : Report of thb 
Director, Agricultural Experiment Station 
for June 1, 1934 to June 30, 1936. Blackwell. 

Contains report on insect pest studies, horticultural investigations, 
soils and crops investigations, plant diseases, and other 
matters connected with agriculture and animal husbandry. 

Panhandle Agricultural Experiment Station. 

Water Survey of Texas County, Oklahoma. 

Bulletin No. 20, October 1930. Houghton. 

This bulletin presents results of a well water survey of Texas 
County of Oklahoma. The object of the survey waB to 
determine whether sheet water exists in the counties, its 
source and abundance, its chemical nature, purity, and 
possible uses for household and agriculture. The procedure 
was to take samples in each township of the county, to 
collect information about depth of water, and to analyse 
the chemical and physical properties of the water collected 
from the wells. The method of chemical analysis is dealt 
with in detail and the effect of the presence of chlorine, 
nitrogen, phosphorus, potassium etc. in water is discussed. 

Water Survey of Cimarron County, Oklahoma. 

Bulletin No. 38, May 1932. Houghton. 

This bulletin presents results of a well water survey of Cimarron 
County of Oklahoma, on the same lines as the well water 
survey of Texas county. * 

Results of Level Terracing on Heavy Silt Loam 

Soil. Bulletin No. 53, March 1934. Finnell. 

Results of experiments on level terracing on heavy silt loam soil 
in Oklahoma with a view to determine the actual gains 
in soil moisture supplies accruing from the retention of run¬ 
off by terraces are given in this bulletin. Grain yields from 
terraced plots of various widths and unterraced plots are 
compared. Soil moisture determinations were made in 
order to find out the actual increase in seal moisture due to 
terracing and it was found that the increase varied from 
0 to 55'4 per cent, of the available moisture. The average 
increase in yield worked out to 32‘6 per cent, of the average 
unterraced yield. 



Utah Agricultural Experiment Station. 

Water Table Variations : Causes and Effects. 

Bulletin No. 144, May 1916. Ballantyn*. 

A study was made of the effect of rainfall and irrigation water on 
the soil in relation specially to its free water content at 
various seasons, on the Utah Experiment Farm. The soil 
of the farm iB sandy, specially below the first foot. Seep¬ 
age conditions appeared on the farm and it became neces¬ 
sary to investigate ground water conditions. Seven wella 
were bored at different points on the farm, and the depth 
to water in them was measured for a period extending over 
4 years. The measurements were taken bi-weekly at first, 
and bi-monthly afterwards. Irrigation and precipitation 
were noted as they occurred. Graphs showing depths 
observed during 3 years for all the wells have been included 
and the causes of variation of depths are discussed. Effect 
of irrigations on the depths is discussed in detail. The effect 
of the variation in depths on vegetation is also considered. 
Remedies to rectify the seepage conditions are suggested. 
The economical use of irrigation water is very important 
in preventing these seepage conditions. Conclusions 
arrived at are : 

1. The level of free underground water went down through 

the action of natural drainage, surface evaporation and 
growing vegetation. 

2. Normal rainfall caused a rise in the level depending on the 

distance of free water from the surface. 

3. Long continued irrigation caused a rise in the level. 

Irrigation ex periments with sugar beets. Bui- Harris, 

letin No. 186, September 1923. Pittman. 

Results of an experiment on the irrigation of sugar beets con¬ 
tinuing over five years are reported in this bulletin. The 
experiments consisted of applying irrigation water at 
different times and in different amounts and noting the 
yield, and sucrose content of the beet crop produced. 
Some of the conclusions are summarized below. 

1. Where a limited quantity of water was used, larger yields 

were obtained by applying it in several small irrigations 
rather than in fewer large irrigations. 

2. As tong as the irrigation was confined to the season be¬ 

tween two weeks after thinning and a month before 
harvest time, its distribution had little effect on the 
sugar content or purity of the beets. 
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Mutual Irrigation Companies in Utah. Bulle¬ 
tin No. 199, May 1997. Hutchins. 

The mutual irrigation company is defined as a private associ¬ 
ation of water users, either incorporated or unincor¬ 
porated, the purpose of which is to obtain and distribute 
water at cost to the lands of members only. A number 
of mutual irrigation companies are in existence in Utah 
and three-fourths of the irrigated land of Utah receives 
water through the agency of these companies. This bul¬ 
letin presents the results of a study of the history, oper¬ 
ation, and utility of mutual irrigation companies in Utah. 

Drainage and irrigation, soil, economic, and 
social conditions, Delta Area, Utah : Divi¬ 
sion 1—Drainage and Irrigation conditions 

Bulletin No. 255» April 1935. Tsraelsen. 

In recent years many drainage and irrigation projects in the 
U. S. A. have been confronted with serious financial 
difficulties. A study of factors influencing the financial 
condition of certain Utah irrigation and drainage projects 
has been conducted since 1928 under four different heads, 
namely, engineering and engineering economics, soil 
productivity, sociological and economic aspects. This 
bulletin reports the findings and conclusions under the 
first head. Three other bulletins reporting the findings 
under the three remaining heads will be published later. 
In an introduction the author discusses in general some 
causes of the financial difficulties of American drainage 
and irrigation projects. A brief history of drainage and 
irrigation in the Delta area, Utah, is given. The investi¬ 
gations include study of the design and functioning of 
drainage systems and their effect on soil alkalis, irriga¬ 
tion water needs, and the problem of culturable land lying 
idle. Changes in the present policy of drainage and irri¬ 
gation affairs in Utah are suggested. Finally, conclu¬ 
sions arrived at from the investigations are summarized. 

Drainage and irrigation, soil, economic, and 
social conditions, Dblta area, Utah : Divi¬ 
sion 2— Soil conditions. Bulletin No. 256. .Tennings 

May 1985. Peterson! 

This is the second of a series of 4 bulletins reporting the findings 
and conclusions of an investigation into the factors influ¬ 
encing the financial condition of certain Utah irrigation 
and drainage projects. This bulletin contains a study 
of soil conditions in the Delta area, Utah. Topographv 
of the area is given, soils of the area are described and 
classified, soil properties, physical and chemical, are dis¬ 
cussed, and. ratings of the soil types for agricultural pur¬ 
poses are given. Conclusions arrived at from the investi¬ 
gations are given at the end. 



Drainage of land overlying an Ante sian GROUND¬ 
WATER reservoir : Final refort. Bulletin No. Israelsen. 

259, November 1935. McLaughlin. 

Thin bulletin constitutes a final report of some phases of co-oper¬ 
ative drainage studies in Cache Valley, Utah. Water¬ 
logging and alkali accumulation in several tracts of the 
Cache Valley which overlies an artesian groundwater re¬ 
servoir, occurred some time ago and investigations were 
continued for a number of years with a view to acquire 
knowledge concerning the causes of waterlogging and its 
prevention. Progress of the work was reported in bulle¬ 
tin 242 and the present bulletin contains the final report 
of the investigations. Conclusions are summarized at the 
end. 


Soil-management and crop-production studies. 

Bulletin No. 270, February 1936. Zobell. 

Carbon County district is one of the largest and best coal produc¬ 
ing districts in the State. In 1927 an experimental farm 
was established in Carbon County, in a region where the 
agricultural resources had only been partially developed 
This bulletin is a r4sum4 of agricultural conditions and 
operations studied at the experimental farm. General 
character of the soils, alkali problems, erosion problems, 
irrigation and drainage conditions, cultural methods, crop 
testmg experiments, and fertilizer tests are described and 
discussed. ' 


Rotations and cropping systems. Circular No. 

103, April 1934. Pittman. 

A proper cropping system is of great importance in securing the 
maximum efficiency in farm management. The selection 
of a proper cropping system is based on maximum returns 
from the farm that can be secured without impairing the 
fertility of the soil. Some of the more important cropping 
systems, their limitations, their advantages and disadvan¬ 
tages are discussed in this bulletin. There are in the 
main three cropping systems, the continuous system in 
which only one crop is grown continuously on the same 
land for a great many years; the rotation system in which 
crops are sown in a regular sequence which is repeated, 
and the ’opportunist’ system in which no rules are fol¬ 
lowed and crops are changed as often as necessary in a 
haphazard manner. The features of these systems and 
the advantages and disadvantages of each are discussed. 
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AUSTRALIA. 

Council for Scientific and Industrial Research. 

A SOIL SURVEY OF BLOCK E (ReNMARK) AND RaL 

Ral (Chaffby) irrigation areas. Bulletin No. Taylor. 

42. 1929. England. 

Presents results of soil survey of the areas. The methods of 
field work and laboratory work are described. 

A SOIL SURVEY OF THE WoORINEN SETTLEMENT, 

Swan Hill Irrigation District, Victoria. Taylor. 

Bulletin No. 45, 1930. Penman. 

This bulletin describes the soil types occurring in the Woorinen 
Settlement in Swan Hill Irrigation District, and records 
results of field and laboratory studies of the soil in that 
area. 

Investigations on irrigated pastures. 

1. The yield and botanical composition of an 
irrigated permanent pasture under various 

SYSTEMS OF PASTURE MANAGEMENT. Richardson. 

2. The chemical composition of irrigated pas¬ 
tures at Wood’s Point, South Australia. Gallus. 

Bulletin No. 71, 1932. 

The investigations recorded in the first paper were conducted on 
reclaimed swamp soil along the lower reaches of the Mur¬ 
ray river. In the second paper the effects on the chemical 
composition of the pasture soil of the various modes of 
pasture treatment are described. 


The establishment, persistency, and produc¬ 
tivity of selected pasture species on an irri- Trumble. 

gated reclaimed swamp. Bulletin No. 80, 1934. Davies. 

• 

This bulletin gives an account of the preliminary and explanatory 
work involving trials of species, strains, and mixtures of 
herbage plants suitable for an irrigated reclaimed swamp. 

The co-operative development of Australia’s 
natural resources. Pamphlet No. 3, 1923. Lightfoot. 

This pamphlet explains the need of further development of Aus¬ 
tralia’s natural resources, and indicates the lines along 
which such development is possible. 

Methods for the examination of soils. Pam- Prescott, 

phlet No. 8, 1928. Piper. 

This pamphlet describes methods of soil analysis in detail. Field 
methods, preparation of samples, mechanical analysis, and' 
chemical analysis are discussed in detail. 
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*The mechXnical analysis of soils. Pamphlet Piper. 

No. 13, 1929. Poole. 

In this pamphlet details are given of the alterations necessary to 
bring the method for the mechanical analysis of soils as 
developed at the Waite Agricultural Besearch Institute, 
Australia, into line with a recently developed international 
method. A number of soils have been analysed according 
to the old and new standards, and the method of inter 
polation of results from one system to the other is illus¬ 
trated. 

The irrigation of horticultural community 
settlements. Pamphlet No. 26, 1932. Lyon. 

The Murray Valley irrigation settlements are horticultural set¬ 
tlements. This pamphlet contains an account of investi¬ 
gations into existing irrigation practices in these settle¬ 
ments with a view to find out the defects in these prac¬ 
tices. Suggestions are made regarding the initiation of 
corrective measures. 

'The prevention of decay in building founda¬ 
tions. Trade Circular No. 18, 1933. 

The decay of timber in floors, joists, bearers, linings, etc., is a 
source of great loss in ordinary residences. Timber decays 
because it is not properly handled, used, or protected. 
This circular describes types of decay, conditions favour¬ 
able to its development, and spread of decay. Precau¬ 
tions to be taken in preventing decay are set forth in de¬ 
tail. Steps to be taken to eradicate dry rot from buildings 
are described. 


INTERNATIONAL CONFERENCES. ETC. 

Proceedings of the International Conference 

ON SOIL MECHANICS AND FOUNDATION ENGINEER¬ 
ING, VOLS. I, II AND III. 

The Conference was held from June 22 to 26, 1936 at the Gradu¬ 
ate School of Engineering, Harvard University, U. 8. A. 
Vols. I and II contain papers contributed to the Confer¬ 
ence. Vol. HI contains the Secretary’s report describing 
the purpose of the Conference and its organization and 
the meetings and other events of the Conference, addresses 
by the President and other members, discussions on the 
papers presented, and a few additional contributions of 
special merit. The papers are grouped under the follow¬ 
ing sections. 

Section A.—Reports from Soil Mechanics laboratories on test¬ 
ing apparatus, technique of testing, and investigations in 

ptagMss. 
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Section B.—Exploration of soil conditions and sampling opera¬ 
tions. Papers underHhis. section describe the procedure of 
exploration, sampling and testing of soils as practised in 
different countries. 

Section C.—Regional soil studies for engineering purposes. 

Section D.—Soil properties.—A few papers under this section 
may be mentioned. 

1. Shearing resistance of soils. 

2. Improved methods of consolidation tests and of the deter¬ 

mination of capillary pressure in soils. 

3. The chemical nature of soils. 

4. Shearing resistance of saturated soils, and the angle be¬ 

tween the planes of shear. 

5. Report on an investigation of shearing resistance of co¬ 

hesionless soils. 

Section E.—Stress distribution in soils. A few of the papers 
under this section are :— 

1. The stress distribution round a pile. 

2. Tangential stresses under a spread foundation. 

3. A rational method for the determination of the vertical 

normal stresses under foundations. 

4. A method of representing the distribution of stress in 

ground. 

5. Stress distribution in elastic solids. 

Section F.—Settlement of structures. Most of the papers in 
this section describe settlement observations of a number 
of structures, and the nature of the foundations of these 
structures. Conclusions drawn are set forth at the end 
of some of the papers as regards the causes of the settle¬ 
ments In some papers the measures taken to prevent fur¬ 
ther settlement are described. Some of the papers are 
as follows :— 

1. Settlement observations of buildings in Egypt. 

2. Movements of building footings due to earthquake loads. 

3. Settlement records of the Mississippi river bridge in New 

Orleans. 

4. A case of bridge abutment movement. 

5. A case of settlement of a bridge pier. 

6. Direct measuring of internal water pressures in clay. 

7. Foundation soil testing and settlement measuring. 

8. Securing a Vienna house against injurious settlement by 

reducing the soil pressure and draining the underground. 
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Section G.—Stability of earth and foundation works, and of 
natural slopes. In • this section the following papers are 
included :— 

1. Stability of foundations of embankments. 

2. Stability of earth slopes. 

8. The control of landslides. 

4. Determination of groundwater tensions, a necessary element 

in investigating the stability of slopes. 

5 . Critical height and factor of safety of slopes against sliding. 

6. Stability of slopes of natural clay. 

All these papers present a mathematical treatment of the sub¬ 
ject dealt with Formulae have been derived for use in 
design. The other papers in this section are :— 

7. Bankslides in the Whangpoo river. 

8. Foundation investigations of Fort Peck Dam closure sec¬ 

tion. 

9. Uplift pressure on weirs of simple and complex designs : 

This paper is contributed by Dr. McKenzie-Taylor and 
Dr. Vaidhianathan of Punjab Irrigation Research In¬ 
stitute and is the only Indian contribution. The paper 
describes investigations of uplift pressure on weirs with 
flush and depressed floors and one sheet pile. 

Section H.—Bearing capacity of piles. Amongst the papers in 
this section may be mentioned :— 

1. Pre-determination of the required length and prediction of 

toe resistance of piles. 

2. Conditions for the stability of piles. 

3. Dynamic formula for determining resistance of piles. 

Section I.—Pile loading tests. 

Section J.—Earth pressure against retaining walls, excavation 
sheeting, tunnel linings, etc. Some of the papers m this 
section are : 

1. Distribution of normal pressure on a retaining wall due to a 

concentrated surface load. 

2. Distribution of the lateral pressure of sand on the timber¬ 

ing of cuts. 

3. A fundamental fallacy in earth pressure computations. This 

paper by Dr. Terzaghi discusses Bankine’s and 
Coulomb’s theories of earth pressure which were the 
basis of earth pressure computation until now. He pro¬ 
ceeds to show that Bankine’s theory is no longer ac¬ 
ceptable and Coulomb’s theory Ijas its limitations. 



149 


Section K. Groundwater movement and seepage. The follow¬ 
ing papers were contributed in this section :— 

1. Electric investigation of underground waterflow nets. 

2. On the steady flow of water percolating through soils with 

homogeneous anistropic permeability. 

3. Seepage under an earth dam. 

4. The law of distribution of moisture in soils and methods for 

the study of same. 

Section L.—Soil problems in highway engineering including 
frost action on soils. Papers in this section describe 
methods of foundation dehydration and stabilization of 
fills, methods of treatment of compressible soils for 
heavy traffic conditions, methods of group classification 
of soils in highway work, field testing of soils and soil 
survey. The following are some of the papers :— 

1. Experimental road for heavy traffic on a very compressible 

soil. 

2. Vertical and lateral displacement of a reinfoieed concrete 

culvert under a high earth embankment. 

3. Studies of fill construction over mud flats including a des¬ 

cription of experimental construction using vertical sand 
drains to hasten stabilization. 

"Section M.—Methods for improving the physical properties of 
soils for engineering purposes including recent develop¬ 
ments in constructing and compacting earth fills. There 
are four papers under this section :— 

3. A new method of inipermeabilizing and improving the phy¬ 

sical properties of previous subsoils by injecting bitumi¬ 
nous emulsions. This paper describes a process of 
making fine water-bearing sandy soils permanently im¬ 
permeable by injecting a special bitumen emulsion 
under moderate pressure into the soil. 

2. Earth embankments for the Pickwick Landing Dam. This 
is a dam under construction by the Tennessee Valley 
. Authority. The hydraulic fill construction and other 
features are described. 

*3. Electro-chemical hardening of clay soils. A new method, 
still in the course of development, of hardening clay 
deposits by electro-chemical process is described. 

4. Soil consolidation works effected near Eine, Prance, on a 

bridge over the Tech River. This paper describes 
strengthening of pier foundations by cement injection. 

*6. Comparative studies of the effectiveness of different methods 
for compacting cohesionless soils. 

J 2 
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Section N.—Modem methods of design and construction of foun¬ 
dations. Most of the papers of this section describe the 
geology of the foundations and special construction of 
the foundations of some large works. One paper deals 
with various types of cofferdam construction. A few of 
the papers are mentioned below :— 

1. Foundation for palace of Soviets : designing a rigid heavy 

foundation on compressible materials through the use 

of soil mechanics. 

2. Some features in connexion with the foundation of the 

Svir 3 hydro-electric power development. 

3. A special foundation method for bridge piers adopted in Dan¬ 

ish fjords. 

4. The floating foundation of the new building for the National 

Lottery of Mexico. 

5. Failure of bridge piers due to scour. 

6. Concrete filled steel cylinders for foundations. 

7. Cofferdams. 

Section Z.—Miscellaneous.—The papers in this section likeiy to be- 
of interest are given below :— 

1. Soil mechanics as a practical science. 

2. Field investigations of the theory of vibration of massive 

foundation under machines. 

3. Consolidation of marine clay. 

4. Experiment with models for determining the deformation 

and tensions in foundations on plastic ground. 

5. Foundations and embankments of Quabbin dams. 

6. Improved soil testing methods. 

7. A preliminary investigation into the subject of foundations- 

in the ‘black cotton’ and ‘kyatti’ soils of Mandalay dis¬ 
trict in Burma. 

List of members of the Permanent Interna¬ 
tional Association of Navigation Congresses, 

November 1936. 

Bulletin of the Permanent International As¬ 
sociation of Navigation Congresses, No. 23, 

January 1937. 

Characteristics of cohesionless soils af¬ 
fecting THE STABILITY OF SLOPES AND 
earth fills. Casagrande. 

The writer discusses the meaning of the term stability, the rela¬ 
tion between stability and shearing resistance, the shear¬ 
ing resistance of cohesionless soils, and the volume changes 
associated with the deformation of soils during shearing 
tests. The effect of volume changes during deformation 
an stability is considered, and effect of disturbances on the- 
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stability of cohesionless soils is illustrated by means of 
some experiments. Methods for compacting cohesionless 
soils are discussed. The conclusions of the ■writer are: 

I. Every cohesionless soil has a certain critical density in which 
state it can undergo any amount of deformation with¬ 
out volume change. If the soil is below critical density 
it can stand any disturbance without danger of flow or 
slide. 

2. The density of many cohesionless soils is above the critical 

density. Such materials change in volume if subjected 
to deformation causing slide. 

3. Cohesionless soils above critical density can be efficiently 

compacted and stabilized by special vibration machi¬ 
nery. 

The problem of riveb-bores. Masse. 

The principal aspects of the phenomenon of tidal bores in rivers 
are set forth, and an explanation of the cause of the 
phenomenon is put forward. A theoretical study of tidal 
bore phenomena is made based on fluvial hydrodynamics. 
Two laws governing the occurrence of bores are derived as 
a result of the theoretical analysis of the problem. 

The classical theory of earth pressure. .laky. 

A study of earth pressure theories offering a solution of uhe pro¬ 
blem of earth pressure on the basis of a curved sliding 
slope for cohesionless soils. The existing earth piessure 
theories of Coulomb and Rankine are reviewed and their 
deficiencies are pointed out. Earth pressure with a curved 
sliding slope is discussed, and an equation for the sliding 
slope is evolved. Graphical solutions of this equation are 
given. 

Report on the Second International Congress 

FOR BRIDGE AND STRUCTURAL ENGINEERING HELD 

in Berlin and Munich from 1st to 11th Octo¬ 
ber 1936. Whishaw. 

Major W. B. Whishaw, R.E., attended the Congress as the re¬ 
presentative of the Government of India. In this lepyrt 
he describes in brief the proceedings, and gives a brief ac¬ 
count of the works he visited in Germany, which include 
a number of bridges, modern roads with concrete track¬ 
ways, and the test house in Berlin. He brings to notice a 
few interesting developments which include steel houses, 
reinforced concrete shell roof construction of hangars, and 
pre-stressed reinforcement in the manufacture of piles, 
columns, inverts, walls, beams, arches, pipes and roads. 



The papers read at the Congress are arranged under different 
* themes. Summaries are not given, but conclusions under 
the different themes are recorded. The themes are as 
below:— 

1. Importance of the toughness of steel for calculating and 

dimensioning steel structural work. 8 papers. 

2. Stressing and degree of safety in reinforced concrete struc¬ 

tures from the designer’s point of view. 10 papers. 

(a) Influence of stationary and repeated loading. 

( b ) Means for increasing the tensile strength of concrete. 

(c) Use of high tensile steel. 

( d ) Influence of concreting and dilation joints. 

3. Practical questions in connection with welded steel struc¬ 

tures. 25 papers. 

4. Recent points oi view concerning the calculation and design 

of bridge and structural engineering in reinforced con¬ 
crete. 10 papers. 

(a) Walled structures. 

(b) Wide span bridges. 

5. Theory and research work on details for steel structures of 

welded and nvetted construction. 12 papers. 

6. Concrete and reinforced concrete in hydraulic engineering. 

The following papers are mentioned under this head :— 

(a) Development and analysis of arch Dams. (German). 

(b) The use of concrete in construction of solid dams. 

(French). 

( c) Reinforced concrete piles during driving. (English). 

( d) Use of concrete in dam construction in Germany. 

(German). 

( e ) Reinforcements of pressure pipes for the Mareges plant. 

(French). 

7. Application of steel in bridge and structural engineering and 

in hydraulic construction. 14 papers. 

8. Research concerning building ground : soil studies and soil 

tests. 4 papers. 

Minutes of Proceedings of the Meeting of the 

SUB-COMMITTEE ON SPECIAL CEMENTS OF THE IN¬ 
TERNATIONAL Commission on large dams, held 
in London on the 16th April 1937. (In French). 

The following are some of the questions dealt with :— 

1. Methods of testing (a) Permeability, (b) Action on cement 
on water filtering through concrete, (c) Heat of hydra¬ 
tion. 

Shrinkage of mortar and concrete. 

3. Methods of testing the action of Pozzuolana. 

4. Methods of measuring the fineness of cements. 

5. Text of an industrial specification for cement for dams. 
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OTHER PUBLICATIONS. 

The Nations Water Supply. (The publication ig 
available in the Imperial Secretariat Library and 
not in this office). Walters. 

This is an interesting book recently published containing a 
general description of the sources of water supply in 
Great Britain and the factors affecting them. The book 
is divided into eight sections of which the first three are 
of a general nature and of universal interest. 

The first section deals with rainfall in relation to water supply. 
In Great Britain the flow of streams is estimated from 
rainfall observations and not by actual measurements of 
river discharges as in America. The average rainfall over 
a period of 35 years is generally used in England for 
determining run-off and flow of streams. It is estimated 
that the net loss of rain water from evaporation, absorp¬ 
tion and other causes varies from 13 inches to 20 inches 
per year according to nature of soil. 

The second section deals with geology in relation to water supply. 
The importance of a full knowledge of the geology of sites 
for locating dams is stressed. Instances of failures of dams 
due to faulty locations are given. 

Section three deals with the chemical qualities of water in 
reservoirs and the subsoil. Hard and soft waters, soften¬ 
ing hard waters and contamination of water are discussed. 

Sections 4 and 5 describe the water resources, upland and under¬ 
ground, that have been developed in Great Britain and 
comprise the water supply schemes of some of the 
important towns and counties. Section 6 describes a few 
typical river installations for water supply. 

Section 7 j*ives a short history of the origin and growth of water 
undertakings and the sequence of legislation on water 
supply up to the present day. 

Section 8 describes in outline some engineering works appur¬ 
tenant to water supply schemes, such as impounding re¬ 
servoirs, wells, boreholes, pumping machinery etc. 

Note on the Policy of Irrigation in India with 

PARTICULAR REFERENCE TO FUTURE DEVELOPMENT 

and Finance. Curry. 

With an ever increasing population and improved methods of 
treating diseases and epidemics, an increase in the growth 
of food crops is vitally necessary in India. The note 
indicates the lines along which an increase in the area 
under crops can take place. Linked with the question of 
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increasing the area under crops is the question of increas¬ 
ing facilities for irrigation. In Provinces where cold 
weather discharges are fully utilized, further develop¬ 
ments are only possible through increased use of flood 
season supplies, storing flood water, lift irrigation from 
rivers during the flood season by electricity or otherwise, 
and by improving the efficiency of old inundation canals. 
.Reclamation of water-logged areas by drainage and 
pumping is necessary to increase area under crops. Condi¬ 
tions in Bengal are discussed, and it is stated that in 
years of drought, crops suffer very much. Impounding 
reservoirs are necessary to make water available in 
drought seasons. For deltaic areas a policy of reclamation 
of low areas should he initiated. In view of the indirect 
returns from irrigation projects the present criterion of 6 
p.c. return on outlay for a profitable project should be 
reduced to 3 or 31 p.c. Increasing the fertility of the soil 
is also closely connected with the problem of increasing 
area under crops. Means of increasing fertility are 
discussed. 


Note No. 43 of January 1937, on Afflux 
Experiments with a Model of \ Weir for 1 
the Alandi Water Supply Project—carried 1 

OUT AT THE HYDRODYNAMIC RESEARCH STATION 

at Lake Fife, Poona. 

Describes the experiments to determine afflux in a weir with 
models of different profiles, and presents the results. The 
dynamic force acting on the weir has been worked out 
mathematically. 

Letter dated 17th May 1937, from Mr. C. C. 

Inglis, to Mr. M. R. Richardson, regarding 
Experiments to ascertain the Rest Method 
of protecting the Downstream Pavement of 
Sarda Barrage at Banbassa. 1 


Mr. Inglis states that in all experiments comparing arrows with 
defleetor-bafle design, arrows have been found iuferior 
for dissipating energy and safeguarding structures. No 
experiments have so far been done to determine the effect 
of the slope deflector during the break up of the talus. In 
connection with the Sarda Barrage investigations, 
further experiments will be carried out on thig question. 
In connection with the Bhimgoda weir in the United Pro¬ 
vinces it has been decided to allow the loose talus to scour 
down to a slope of 1 in 3 before taking any action. Mr. 
Inglis considers this policy dangerous and has given 
reasons in support of his opinion. 
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Letter dated 21st May, 1937, from Mr. 0. 0; 

Inglis, to the Editor, Engineering News- 
reoords, New York, regarding Cloudburst 
Flood Formula by Gutman. ■ 

Mr. Gutman evolved a formula for discharge of Cloudburst floods 
for limited areas of 1 to 70 sq. miles. (See page 52 of 
Bulletin No. 4). Two other commentators considered this 
formula incorrect as it gives flows far below those 
actually observed in Texas. Mr. Inglis has given another 
formula suitable for all catchments which agrees with 
Gutman’s formula fairly well. This formula has the 
merit of being applicable to all discharges and not limited 
discharges as the Gutman formula- Mr. Inglis con¬ 
siders the Texas floods of unusual magnitude and the 
figures differ so markedly from the rest of the world that 
they are of no importance outside the area. 

A Measuring Device for Irrigation Experi¬ 
ments. (Reprinted from Scientific Agri¬ 
culture, July 1936). Fleming. 

Describes a device for measuring irrigation water applied to 
individual rows. This device mav be used where water 
can be delivered into it by stand pipe or hose or by 
gravity from a carrier flume at least 2 ft. above the 
ground. The water is measured in gallons. 

Letter No. 175, dated 20th May 1937, from Mr.' 

Inglis to Mr. Mirchandani regarding Spin 1 
Karez Reservoir Project. 

Mr. Inglis examined the data of the Spin lvarez Reservoir Pro¬ 
ject (See page 13 of Bulletin No. 3) for the water supply 
of Quetta. The slope of the Spm Karez river approxi¬ 
mates 100 ft. per mile, and if the river carries a heavy 
supercharge of silt during floods, the silt will be deposited 
in the reservoir and the clear water flowing out over the 
waste weir will scour the river. Tf the bed consists of 
boulders of 6" average diameter and over a steep slope 
of the order of 100 ft. per mile can eventually be made 
stable. 

Note on the Malakand Hydroelectric Scheme. 

The construction of the Malakand Hydroelectric scheme was 
commenced in December 1934, and the first stage of 
development- is expected to be completed and put into 
service by December 1937. The power station is situated 
in Malakand Agency near Malakand. It will contain in 
the first stage three 3,200 kw, 11,000 volt, 3 phase water 
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turbine driven generating sets and is designed for exten¬ 
sion up to six such sets. One of these sets is regarded as 
a stand by and the initial output will be 6,400 kw. The 
grid system comprises 4 substations at Mardan, Nowshera, 
Peshawar and Charsadda, which will be the sources of 
electric power for all towns and villages in the district. 
Power will be supplied in bulk to the Military authorities 
for Peshawar, Nowshera, and Ttisalpur Cantonments. 35 
p.c. of the power will be used for bulk supply, 30 p.c. for 
industrial use, 20 p. c. for domestic use, 10 p. c. for irriga¬ 
tion and 5 p. c. for public lighting. The industrial 
load will be derived mostly from agricultural 
requirements such as flour mills, sugar mills, 
woollen mills, cotton ginning etc. The scope for 
irrigation is not very large. The rates are as follows for 
bulk supply, 6 pies per unit; for industrial use 6 to 8J 
pies per unit; and for metered supply 4 annas per unit. 
Local distribution in towns and villages will be under¬ 
taken by Government. 

Some Chemical Methods of Weed Destruction. 

Reprtnt from the Journal of the Roy\l 
Agricultural Society of England. Vol. 96, 

1935. Long. 

MacPowall. 

The destruction of weeds by the use of chemicals is a recent 
development. This pamphlet gives a brief account of 
weed destruction by sulphuric acid, calcium cyanamide, 
chlorates, and ammonium thiocyanate, and describes the 
machinery and other equipment required for the distribu¬ 
tion of the chemicals. Sulphuric acid, sodium chlorate in 
solution, and ammonium thiocyanate in solution are 
sprayed on to the field by special spraying machines. 
Calcium cyanamide is dusted on to the field by a power 
blower machine specially constructed for this work. The 
conditions of use, limitations, effect on vegetation and 
crops, and other particulars regarding the use of the 
chemicals mentioned above are discussed in detail. The 
spraying and power blowing machines are described in 
detail with illustrations. 

Notes on the Principles and Formulae 

ADOPTED IN THE DESIGN OF THE * * STANLEY* * 

AND "PRRIYAR” DAMS IN MADRAS. 

The dams are of masonry and of the gravity type. Maximum 
stresses are calculated by Bouvier’s method. 
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f J?g£ Government Clerk's Companion. Keymeiv 

A book on office procedure for the use of entrants in Government 
offices. 

Stability Diagrams of Dams in the Deccan 
Irrigation Circle. 

Contains stability diagrams of :— 

(1) The weir at Vir, Nira L. B. Canal. 

(2) The Wilson Dam. 

(3) The Darn a Dam. 

(4) The Ohankapur Dam. 

(5) NVviur Madhmeswar Weir. 

All the above dams and weirs are of masonry. 

Note on the Rise in Watkr-T\ble in the Canal 
Irrigated areas of the Punjab and on 1 

Waterlogging . McKenzie-Taylor 

In this note Dr. McKenzie-Tvlor discusses the question of the* 
rise of water table m canal irrigated areas of the Punjab*. 
He differentiates between local waterlogging as in the 
vicinity of canals and a general rise in the water table. 
A study statistical methods of factors responsible for 
rise in the general water table led him to the conclusion 
that there was high correlation between rainfall and 
variations in the level of the subsoil water table, and the 
effect of irrigation on the general whaler table was small. 
Local waterlogging as in the vicinity of canals is more 
prevalent along canals in regions of high general water 
table. A further factor influencing local waterlogging is 
the blocking of drainages. In his opinion, rainfall 
assisted by blocked drainages is the controlling factor in 
thfe rise of the general w r ater table, and he considers 
removal of rain water as the most important remedial 
measure. He does not think that canal closures are of 
any use as anti-w r aterlogging measures. 

In certain cases examined, there is no correlation between rise 
of w T ater table and either the rainfall or irrigation. A 
probable explanation is the flow of water in the subsoil 
in such areas from adjoining high water table areas. His 
conclusions are ' 

(a) that local waterlogging depends on the state of the 
general water table, 

(b) the general w r ater table varies with rainfall in the 

northern parts of the Doabs, and he recommends that 
in the upper reaches of the Doab, Treasures for the 
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removal of rainwater should be introduced- See* 
page from canals has a local effect but if the seepage 
is very high canals, should be lined. It would be 
advisable to line canals in salty reaches. 

Note dated 7th August 1935 on Dr. McKenzie- 
Taylor's note on the Rise in Water Table 
in Canal Irrigated Areas of the Punjab. Crump. 

Mr. Crump finds it difficult to accept the views expressed in 
Dr. McKenzie-Taylor ’ s note as to the relatively small 
effect of irrigation water on the water table. He 
visualizes the ground water stream as a moving mass of 
pitch flowing towards a capacious sink. A spray of pitch 
'would represent rainfall and a curtain of pitch would re¬ 
present the seepage from canals and rivers. He argues 
that in a statistical investigation of changes in the surface 
level of the water table, we can only express the changes 
as a function of the incidental and fortuitous 
changes in the various sources contributing to the devia¬ 
tions in surface level of the subsoil water table. If there 
is no variation in a particular source it is utterly impossible 
to ascertain its effect. The greater the variation in a 
particular source the more predominant is its effect in 
statistical analysis. In actual fact variations due to con¬ 
tribution from rainfall from year to year are much more 
marked than variations due to seepage from canals and 
field irrigation. In investigating the effects of various 
causes by statistical methods, the relation between the 
slight variation in surface level due to the small variation 
in seepage and field irrigation, may have been masked by 
the much more marked relation between large variations 
in surface levels due to the wide variation in rainfall. 
With the picture of the pitch model before us there 
appears to be no reason why a given volume of water 
added as seepage should not have the same effect as the 
same volume falling as rain, on the water table. He is of 
opinion that subsoil water table rise is roughly due 2/3rd 
to rainfall and 1/3 to irrigation water. 

Comments on Mr. Crump's note on the note by 
Dr. McKenzie-Taylor on the Rise in Water) 

Table in Canal Irrigated Areas of the 

Punjab. McKenzie-Taylor. 

.Dr. McKenzie-Taylor says that actual flow of water from one 
u point to another is not necessary for a rise in water table 
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at the second point. All that is necessary is transmission 
of pressure from the first to the second point. The picture 
of the pitch model visualized by Mr. Crump does not con¬ 
form to this aspect. He considers that the statement of 
Mr. Crump, that the greater the variation in a particular 
source the more predominent is its effect in statistical 
analysis is wrong. A large range of variation is not 
always associated with high correlation or vice versa. He 
6ays that irrigation is also a variable source as it is 
reduced in years of heavy rainfall. Rainfall is only one 
factor and its magnitude and high correlation place it as 
the predominent contribution to the rise of water table. 
In both rainfall and irrigation there is an immediate rise 
in the water table under the area in which the water falls 
or which is irrigated. In the case of rainfall there is a 
considerable lag in recovery of the water table to its 
original level while in the case of irrigation the recovery 
is rapid. This is due to the fact that in the case of rain¬ 
fall the water table rises simultaneously over a large area 
while in the case of irrigation the rise is in a small por¬ 
tion of the total area. From this consideration alone rain¬ 
fall would produce a more permanent effect upon the water 
table than irrigation. i 


Extract from forwarding Memo. No. G-160, 

DATED loTH Al'UIL 1930, FROM THE SUPERINTEND¬ 
ING Engineer, Northern Sind, Circle, to the 
Chief Engineer in Sind regarding 
“Material carried in Suspension in Water". 


His impression is that material carried in suspension in water 
contains a very small amount of sand greater than 0 07& 
in. m. equivalent diameter as determined by sedimenta-, 
tion methods. All other material greater than -075 m. m.. 
diam. moves by saltation along the bed and rises very 
little above it. As velocities decrease the materials of) 
larger size settle down till a velocity of 1:25 to 1-0 ft. per 
sec. is reached at which the ‘sandy’ portions of the sus¬ 
pended matter settle down to some extent. Sloughing of; 
the sides of channels he thinks is largely due to scour in- 
the bed which results in a withdrawal of support from the 
toe of the slope. Many such cases have occurred on the- 
Rohri Canal where the material of the berm is made upi 
of particles up to ‘075 m. m. diameter. Such material is 
resistant to scour and does not slough in if the canal bed- 
is stable. 1 
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Discharge and Sii/t Observations No. 3, Abka- 
LANI OF 1934, AND NO. 4, COLD LEATHER 
1934-35, Rohri Canal. 

Discharge and Silt Observations, River Indus: 

10th November 1934 to 26th February 1935. 

Discharge and Silt Observations, 6 Regime 
Sites on the Jamrao Canal. 

Replies to Questionnaire on Meandering of 
Rivers. 1 Claxton. 

The subject of tortuosity of rivers is being investigated by the 
Central Board of Irrigation and a questionnaire on the 
subject was circulated to obtain data and information from 
all sources. Mr. Claxton’s replies are contained herein. 

Rote on Silt Load on the Behaviour ok Rivers. ' Claxton. 

The writer gives some figures to show the enormous amount of 
silt load carried by rivers to the sea and states that eddy¬ 
ing motion caused by irregularities in the bed and banks 
of a river is responsible for the processes of saltation and 
suspension whereby materials heavier than water are 
carried to the sea. He then attempts to show the effect 
of the silt load on the behaviour of the rivers. He differs 
from the general view that rivers assume a tortuous 
course to coordinate velocity to resistance of banks, and 
believes silt load to be the main influencing factor. His 
experience is that silt eroded from one bank is deposited 
on the same bank lower down. He refers to experiments 
of Gilbert and Murphy on silt transportation in California 
and discusses their findings as to the effect of the silt load 
on the stability of the river bed. He explains why a 
stream with diminishing silt load will scour its bed by 
retrogression of levels. Formation of shoals and attain¬ 
ment of regime conditions in a river bed are discussed. 

He next deals with silt eroded from banks and carried forward 
by the river and forwards a theory regarding meandering 
of rivers. According to this theory, a river strikes a bank, 
erodes it, the eroded material is carried in suspension till 
the load is so large that it cannot be carried any further, 
and is deposited, as a shoal. The potential force of the 
moving silt load produces in reaction a strong turning 
force which causes a change in direction and carries the 
stream over to the other side. He describes a number of 
actual instances of river action in his own experience in 
support of his theories. 
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CORRESPONDENCE REGARDING INFORMATION ON 

“Bentonite”. 

Bentonite is a material being used in America to prevent water 
seepage. In India this material is available in Kashmir 
and Jodhpur. The Senior Geologist, India, of the Burma 
Oil Co., Ltd., in a letter to the Secretary, Central Board 
of Irrigation gives a method of treatment of the Kashmir 
material so that it may be suitable for prevention of see¬ 
page through dams. The Jodhpur material according to 
him is not so amenable to treatment. The treatment 
consists in changing the naturally occurring material from 
calcium bentonite to sodium bentonite by base exchange 
with soda ash. 


Copy of a letter dated 7th April 1937, from 
Mr. P. Evans, Senior Geologist, Burma Oil 
Co., Ltd., (India) to the Secretary, Central 
Board of Irrigation regarding the “Use of 
Bentonite in Canal Lining”. 


In reply to a letter from the Secretary, Central Board of Irriga¬ 
tion enquiring whether in his opinion “bentonite” is 
likely to prove effective as a lining for earthen channels, 
Mr. Evans thinks that the suggested use of bentonite to 
provide a water tight lining is worth a trial. It may be 
possible to prepare a slurry of sodium clay, treat it with 
bentonite and spray the mass over the bed and banks of a 
canal. He suggests the inclusion in the slurry of ground 
sugarcane waste or some form of fibre. Another method 
suggested is to treat the sodium clay slurry with small 
quantities of magnesium oxide. 


The Character. Properties, and Possible uses Woodman. 
of Bentonite, a Sodium Clay. Reprint from the McKenzie-Taylor. 
Journal of the Society of Chemical Industry, 

May 81, 1929, Vol. XLVIII. 

Bentonite is defined as a colloidal clay occurring in large expanses 
in Canada and America. It swells considerably in wetting 
and absorbs large quantities of water. Its chemical com¬ 
position is discussed, and it has been proved to consist 
mainly of sodium clay. A preliminary investigation of 
the use of bentonite as an emulsifier for such oils as 
kerosene, red engine oil, etc., was made some years ago. 
These are described and the results are tabulated. It is 
found to be a good emulsifier for certain oils. 
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The Emulsifying Powers of Bentonite and Woodman. 

Allied Clays, and of clays derived from? McKenzie-Taylor. 
these by Base Exchange and by Hydrolysis. t 

Some experiments were carried out to determine the possible use 
of bentonite as an emulsifier. The method of experiment 
is described and results are presented and discussed- 
Similar experiments with other natural clays and deriv¬ 
atives of these were also carried out and results are dis¬ 
cussed. 

Suggestions dated 3rd June 1937, regarding Inglis. 

Questionnaire on Conditions predisposing to 
^Harmful Soil Saturation which may Ulti¬ 
mately RESULT IN WATERLOGGING. 

Mr. Inglis suggests that replies to the Questionnaire should be 
arranged in 4 sections 

(1) General, pertaining to alluvial tracts of Northern 

India; 

(2) pertaining to Deccan; and 

(3) pertaining to Bengal- 

He also suggests a new definition of waterlogging. 

Comments on Mr. Gerald Lacey’s note on Bose. 

“Viscosity as a Factor in the Flow of 
Water in Open Channels”. 

Dr. Bose says that the following assumption of Mr. Lacey 
cannot be accepted as valid :— 

“Effectively if we have a number of equations correlating 
hydraulic data, whatever forms these equations may 
take, they can only be correct when all the observa¬ 
tions have been taken at the same temperature”. 

Dr. Bose says that for fluids of very small viscosity such as air 
or water or fluid movement with a high Reynold’s num¬ 
ber where the turbulence is very high, excepting for a 
small layer near the boundary, viscosity plays no part in 
the outside volume of the fluid and temperature will have 
no direct effect. Observations in the Punjab on regime 
canals in alluvium are stated to disprove Mr. Lacey's 
assumption and bear out Dr. Bose’s contention. 

Note on Trapezoidal Flume Outlets. Brown. 

In connection with the design of an outlet that would discharge 
proportionately to the parent channel discharge through¬ 
out the range of fluctuation of discharge for which the 
hha.rif channels of the Sutlej Valley Project have been 
designed, a convergent trapezoidal flume outlet was 



designed* The author on working out the theory of trape¬ 
zoidal outlets found that a divergent trapezoidal flume out¬ 
let was more suited for the purpose and his theoretical 
discussion is appended. It was thereupon decided to build 
a convergent and a divergent outlet for identical condi¬ 
tions, and to test them. The designs of the outlets and 
the experimental observations on them are given and 
also their discharge curves. The experiments confirmed 
the theory that a divergent outlet could be designed for a 
smaller variation in flexibility than a convergent one but 
neither outlet appeared to be a practical proposition owing 
to the difficulty of constructing them. 

The differences between the theoretical and actual discharges 
through the outlets as observed are attributed to friction, 
and the effect of friction on the discharges is discussed 
theoretically. A second divergent outlet was designed to 
test the friction theories and experimental results are 
presented. The author is doubtful whether these out¬ 
lets would ever be a practical proposition. He suggests 
experimenting with another type of outlet in which the 
lower part of the divergent section is made in the form of 
a rectangle of equal area to the trapezoid. He discusses 
the theory of this form of outlet and says that if further 
experiments are contemplated, they should be directed to 
this new form of outlet. 

Note on the Design of A. F. M. Cum Flume Brown. 

Proportional Outlets. 

In connexion with the design of outlets required to discharge 
proportionally to the parent channel discharge through¬ 
out a wide range of variation in the parent supply, the 
author indicates the possibilities of a combination of an 
A. P. M. outlet and a broad crested flume outlet. An 
alternative combination of two A. P. M. outlets is also 
considered. It is shown how these combinations should 
be designed to secure the best results. The theory forming 
the basis of design is discussed and rules for design are 
summarized. A few examples of design are also given. 
These combinations have not so far been tested experi¬ 
mentally. 

<Copt of a letter dated 10th April 1937, from 
Chief Engineer, Bengal to the Secretary, 

Central Board of Irrigation regarding 
“Generation of Electric Power from Canal 
Palls and Water requirements for Principal 
Irrigated Crop in Bengal”. 

In his opening speech at the Seventh Annual meeting of the 
Central Board of Irrigation His Excellency the Viceroy 
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suggested the consideration of the possibility of hydro¬ 
electric development in future irrigation schemes. The 
minutes of the Proceedings of the meeting were forwarded 
to Members of the Board and this letter is in connection 
therewith. 

* 

The Chief Engineer writes that no perennial canal is in operation 
yet in Bengal and the use of canal falls for generating 
electric power is impracticable. Arrangements will be 
made in the storage dams for the Mor and Darakeswar 
Canals for generation of power and the falls on those 
canals can also be utilized for the same purpose. 

Bequirements of water for paddy as determined in Bengal are 
given for the period June to November. The total re¬ 
quirement is 40 inches of which 20 inches are required in 
June and July. The amount of 40 inches total depth is. 
held to be the minimum necessity in Bengal. 

Copy op a letter dated 2nd April 1937, from 
Chief Engineer, Burma to the Secretary, 

Central Board of Irrigation Begarding 
“Hydro-Electric Development tn Burma”. 

The Chief Engineer says that the irrigation systems in Burma 
do not lend themselves to hydro-electric development. All 
systems except one operate during the rains. Water table 
is very low and irrigation by pumping is impracticable. 
The rivers with one exception have a very small discharge 
from December to May. 

Comments on Mr. Gerald Lacey’s note on “Vis- Malhotra. 

cosity as a factor in the flow of water in 
OPEN CHANNELS”. 

Mr. Malhotra says that Mr. Lacey's formulae were deduced by 
a process of graphical analysis of hydraulic data. An 
exact discussion of the flow of water in our present state 
of knowledge is neither possible nor available and so it 
must be conceded that finality in the subject iB still far 
from being attained. The formulae are therefore subject 
to the usual limitations of others of the same class obtained 
by statistical analysis. With regard to the assumptions- 
that factors containing kinematic viscosity and gravity can 
be obtained by dimensional analysis, he says that dimen¬ 
sional analysis is not valid unless it is shown that no other 
variables exist. Dimensional analysis can only serve as a 
verification and not as a proof of the correctness of the 
formulae which must be obtained by other methods. He 
farther says that gravity (gr) is a constant throughout the 
world and should not figure at all in a dimensional 
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analysis. The formulae in their new form therefore can¬ 
not be taken to be proved even if the results obtained are 
dimensionally correct. 

He welcomes Mr. Lacey's assumption that his silt factors have 
the dimensions of an acceleration because it gives a physi¬ 
cal meaning to the silt factor. There is some confusion 
as to the relations of the various silt factors and he haa 
given an analytical discussion in which he arrives at some 
relationships which are the converse of what Mr. Lacey 
has deduced. The point he says needs elucidation. 

Sketches of the Lives of foor Eminent En¬ 
gineers. 

Contains brief life sketches of Lt.-General J. G. Fife (who re¬ 
tired as Chief Engineer of Irrigation Department, Bombay 
in 1876), Mr. Arthur Hill, C.I.E. (who was Chief 
Engineer, Bombay, about 1910), Mr. H. F. Beale (who 
was Chief Engineer, Bombay, about 1916) and Sir C. S. C. 
Harrison, Kt., C.I.E. (who was Chief Engineer in Sind, 
about 1932). 

Remarks by D. V. Joglekar on a paper entitled Joglekar. 

"the Hydraulic Jump Over Ogee Spillway 
Dams : Development of Friction Factor ‘n.’ 
in Manning’s Formula from observed data 

ON A HIGH CRESTED OGEE DAM” BY J. L. SOUTH- 
WORTH. 

He says that in general this method (given by Mr. J. L. South- 
worth) of finding the depth of water from values of n 
does not appear to be sound. 

Irrigation Flow Divisors. 

This is a pamphlet issued by Messrs. Neyret-Beyher and Piccard^ 
Pictet (N. B. F. P.), France. It describes, with illustra¬ 
tions, their patents for special devices applicable to irriga¬ 
tion division flow problems, e.g., Weir wifh conical sill and 
rotating splitter; Weir with special check, forming an 
automatic locking or module with quasi-constant flow; 
Proportional divisor for steep flumes; Automatic gate with 
constant upstream level; Gate with a constant downstream 
level; and Butterfly valve with a constant flow. The 
application of these devices, in respect to both proportional 
and take-off division, is also described. 

Automatic Control of Rivers and Canals. 

This is a pamphlet issued by Messrs. Barrages Automatiques, 
Ltd., and describes by illustrations their twelve types of 
automatic gates as well as the works where they have 
been applied. 

K 2 



Water Works Fittings. 

This is a catalogue of the appliances made by Messrs. Glenfield 
& Kennedy, Ltd. 

Weeds. (Rural Science Series). Muenscher. 

This book deals quite comprehensively with weeds aB affecting 
growth and yield of agricultural crops and also the strength 
of soils. It is divided into two parts. Part I is devoted 
to a consideration of those characteristics and habits of 
weeds by which they affect other plants or interfere with 
man’s activities, and also to the methods employed for 
their eradication and control. In Part II is brought toge¬ 
ther data concerning the names, duration, reproduction, 
dissemination, habitat, range, source, recognition, and 
control of the commonest weeds of the Northern United 
States and Canada. Particular emphasis has been given 
to identification and control. 

Contribution to the study of the waters and Mosseri. 

SILT of thb Nile (In French). 

This is a posthumous work of Victor M. Mosseri. It contains 
results of chemical analyses of Nile water, and chemical 
and mechanical analyses of Nile silt. 


MAPS, BLUE PRINTS AND PHOTOGRAPHS. 

United Provinces. 

Salawa Power Station: 

Photograph showing automatic gate on main canal fall at Salawa. 
20th April 1936. 

Photograph of Salawa Power Station, downstream view. 20th 
April 1936. 

Plan of Concrete work in connection.with the installation of two 
automatic gates 4J' x 40'. 

Drawing of four automatic gates (pivoted weirs), at Salawa and 
Chitaura Power Stations. Width 25'—1", and height 
5i'. 

Plan of Concrete Work (Reinforcing rods) in connection with 
installation of two automatic gates 4x 40'. 

Plan of Concrete Work in connection with installation of twc 
automatic gates of height 5J' and length 25'—1*. 

Chitaura Power Station : 

Plan of Concrete Work (Reinfbrcing rods) in connection with 
installation of two automatic gates of height 4£' and length 
40'. 

For the drawing of automatic gates at Chitaura Station see alsc 
under “Salawa Power Station’’. 
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Punjab. 

Thai Project: 

Kala Bagh Weir Plan : Counterbalanced tilting radial gates. 
(Proposal II). 3rd July 1936. 

For a proposed design of an automatic falling shutter for a weir, 
see under “General”. 

Bombay. 

Madleri Tank: 

Cross Section. 17th November 1933. 

Sind. 

Drawing showing arrangement for lowering electric current 
meter. 

Drawings showing details of lowering electric current meter. 
Baluchistan. 

Typical cross section of the Spin Karez Dam, Baluchistan. 

N.-W. F. P. 

For plans of river behaviour of the Indus see under “General”. 

Indian States. 

Gwalior. 

Photograph of Harsi Dam. 

Photograph of Kaketo Dam. 

Burma. 

Mjaungyan-Minhla Tank, Meiktila Irrigation Division: 

Section of Bund No. 11, at breached portion in 1935. 

Section of Bund No. 12, at breached portion in 1935. 

Section of Bund No. 13, at breached portion in 1935. 

Section of Bund No. 14, at breached portion in 1935. 


General. 

Plan of Type or Generalization of Aluvial Biver. 

Section of Type Alluvial Biver. 

Plan showing Biver Behaviour of Indus near Kala. 

Survey Plan of Biver Behaviour of Indus opposite Dera Ghazi- 
khan showing position of the river in 1927-28, 1930-31, 
1931-82, 1932-83, 1933-34 and 1934*35. 

Plan showing Biver Erosion and Shoaling of river Indus at Lundi 


1931-32. 

Plan showing proposed design (Designed by Mr. Wheatley, 
Superintendent, P. W. D. Central Workshops, Amritsar) 
of an automatic falling, shutter for a weir. 
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NEWSPAPER CUTTING-S. 

Irrigation in Mysore : Construction of New 
Reservoir. March 30, 1937. 

Review of the Mysore Public Works Department’s work for the 
year 1935-36. The construction of the Anjanapur Reser¬ 
voir, of anicuts across the Bhrugu, near Halsur, and across 
the Maralwadi and Vrishachavati rivers are among the 
major works. The new tank at Nidsala was also com¬ 
pleted. Fourteen out of the 55 major tanks were restored 
and 53 minor tanks out of 179 were repaired. 

The recommendations of the special committee which considered 
the several aspects of irrigation and power development 
under the Lakkavalli reservoir scheme are under the consi¬ 
deration of the Government. 

Tube-Well Scheme for Rampur State : Sir 
William Stamps’s Speech at Opening : In¬ 
creased Social Amenities for Peasants. 

April 5, 1937. 

The speech was delivered at the opening ceremony of the first 
instalment of 10 tube-wells out of a scheme of 34. This 
project was initiated in 1935 as a substitute for the pro¬ 
posed canal from the Gangan river. It is contended that 
“not only has the capital outlay on the wells been consi¬ 
derably less than that of a river canal but the annual ex¬ 
penses are lower”. Electricity for pumping water has 
been taken from the Salawa Power Station in the United 
Provinces where it is being generated from the Ganges 
water falling 15 feet. 

Development of Electrification in the U. P. 

April 5. 1937. 

A U. P. Government press communique outlining the policy of 
the Local Government in respect of the measures to be 
adopted for the systematic development of electrification, 
both urban and rural, in the eastern districts of the United 
Provinces, was explained in a press communique published 
on January 1, 1937. The present communique outlines 
the steps which have since been taken to implement that 
policy. 

A steam generating station and the pumping plant are being 
constructed near Fvzabad and it is hoped that these works 
will be in operation in August 1937 and will irrigate aD 
area of 44,000 acres, and secure cheap power for local tube- 
wells and village industries. 
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The so-called “Eastern G-rid Project” which is being examined 
by Messrs. Sir Alexander Gibb and Partners, Consulting 
Engineers, Westminster, comprises the construction of a 
hydro-electric power station on the Garai river in the 
Mirzapur district together with the necessary aqueducts and 
pipelines and an impounding reservoir on a tributary of 
the Karamnasa river. It is considered that some 8.000 
K. W.’s can be made available from this station. 

The feasibility of generating a similar quantity of power on the 
Tons river in the Eewa hills is also under discussion with 
that State. 

for irrigating the Fyzabad and Benares districts a reconnaissance 
is now being conducted to ascertain the geological suitabi¬ 
lity of the sub-soil for a system of tube-well irrigation. 
Besides serving for the extension of irrigation, the eastern 
grid scheme will be used for development of minor in¬ 
dustries in the towns and larger villages traversed by the 
system. 

Electricity for U. P. Villages : Official 
Scheme being discussed. April 19, 1937. 

Sir William Stampe discussed the scheme of village electrifica¬ 
tion, which is likely to employ about 200,000 persons, with 
M.L.As. and other prominent people. 

Irwin Canal Area in Mysore : Development 
Plans. April 19, 1937. 

The Standing Committee for the working of the Krishnaraja 
Sagra Irrigation Works met in camera and it is understood 
that control of malaria in the area, provision of inter- 
, village roads, a scheme for settling educated unemployed 
in the area, etc., were discussed. The committee decided 
to extend the distribution channels to serve the drier 
regions of Madur, Mandya and Nagamangala in preference 
to the scheme to extend the Shimsa branch of the canal 
to the tail lands in Narsipur Taluka. 

Constructive thought in relation to develop¬ 
ment : Sir William Stamps on possibilities op 
Electricity Scheme : Address to students op 
Benares University. 

The address gives a bird's-eye-view of the system of electrification 
undertaken by the U. P. Government in the various part* 
of the Province and mentions the existing works as well 
as the lines on which further development is possible. 
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Electricity fob ibbigation : utilizing tube- 
wells. May 13, 1937. 

New schemes, at present under the consideration of the Punjab 
Government, include possibilities for an extended use of 
electrically operated tube-wells for irrigation purposes. 
One difficulty in the Punjab is that the sub-soil water is 
saltish in many districts. 

•Central Boabd of Irrigation : coming 
meeting at Simla. May 13. 1937. 

Refers to the meeting of the Research Committee of the Board 
in June. 

<Jubtta scheme to end drought : Karez 
Valley dam. May 13, 1937. 

The present water supply of Quetta depends on the spring at 
Urak which is at no time more than enough to last for 
three days. There is thus a proposal to construct an 
earthen dam 2,375 feet in length with a maximum height 
of 83 feet in the Karez Valley about 7 miles from Quetta 
Cantonment. This dam will impound 162,000,000 cubic 
feet of flood water which although not sufficient in itself 
to supply the whole of Quetta’s needs will supplement the 
Urak supply in years of drought. The work i6 expected 
to take three years to complete and will cost Rs. 8£ lakhs 
which will be met by the Government of India. (This 
appeared on page 13 of Quarterly Bulletin No. 3.). 

Distribution of waters of Indus and tri¬ 
butaries : LONG-STANDING DISPUTE ENDED : 

Indian Government accept inquiry com¬ 
mittee’s proposals. May 15, 1937. 

The Committee was a Sub-Committee of the Central Board of 
Irrigation convened by the Government of India. Mr. 
F. Anderson, C.I.E., was the Chairman of the Committee. 

Use of timber for bridges : Forest Re¬ 
search : new type of material and design. 

May 16, 1937. 

Review of a pamphlet “Treated Timber Bridges for Indian 
Highways and Railways’’ issued by the Forest Research 
Institute at Dehra Dun. 

Adequate water for Quetta : 8J lakh sch¬ 
eme. May 16, 1937. 

Same as in the cutting of May 15. 

New orientation of irrigation policy : 

Central Government’s Circular. May 17. 

1937. 

The Circular referred to is not of the Central Government but 
of the Central Board of Irrigation. The Circular was 
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issued to all Provincial Governments in pursuance of the 
Board’s Resolution at the 7th Annual Meeting in. 1936, 
with a view to eliciting information about the extent of 
benefits directly or indirectly accruing to the Provincial 
and Central Governments so that if the benefits accruing 
to the Central Government be appreciable, tliat Govern¬ 
ment should see its way to contribute towards the cost of 
future irrigation projects, and Provincial Governments 
should view them from a different aspect. 


Central Board of Irrigation : Research 
Committee meeting in June : represen¬ 
tatives of Provinces to attend. Mav 18, 
1937. 


Irrigation in India : Research Committee 
to meet. May 18, 1937. 

These two cuttings refer to the meeting of the Research Com¬ 
mittee of the Central Board of Irrigation in June. 

Chief Ministbr tours irrigated tracts in 
Ahmbdnagar : cordial welcome by vil¬ 
lagers : Poona leaders applaud Bombay 
Cabinet’s programme. May 18,1937. 

Improvement of Seherwah Canals System. 

May 18, 1937. 

A scheme for the improvement of the Seherwah Canals System 
of the Shikarpur Division estimated to cost Rs. 1,50,000 
is being worked out. The scheme includes the construc¬ 
tion of three regulators, a new distributary, and the widen¬ 
ing or re-sectioning of the entire canal. The scheme is 
considered necessary, as owing to the shortage of water in 
the river, there is a deficiency of water on this system 
•of canals. 

Taxation on well water : a bill to amend 
Land Revenue Act. May 20, 1937. 

A bill to amend the Hyderabad State Land Revenue Act is to 
be moved in the State Council. The effect of the amend¬ 
ing bill will be to make the ryots not only sink new wells 
but also keep old wells in good condition, thus saving the 
Government from sustaining any loss. 

Irrigation Research at Poona : Preventing 
erosion by rivers. May 21, 1937. 

Gives briefly the results of model experiments conducted at the 
Poona, Research Station on erosion by the river Padma 
and its probable effect on the Hardinge Bridge at Sara. 
These experiments were undertaken at the instance of the 
Railway Board. 



Whirs on sandy foundations : Safe design 
EVOLVED BY INDIAN BN GIN EKE. May 22, 1937.' 

Says that the problem of weirs on sandy foundations, which has 
long been baffling irrigation engineers, has been solved 
and the credit goes to a band of research workers in the 
Punjab, particularly Rai Bahadur A. N. Khoela, Executive 
Engineer. Rai Bahadur A. N. Khosla conducted experi¬ 
ments in the field while Dr. McKenzie-Taylor and Dr. 
N. K. Bose tested them in the laboratory. It is stated 
that “India is the first to give this design to the world of 
which full details will shortly be published by the Central 
Board of Irrigation”. 

Revenue system in Bengal : important 
changes TO BE MADE. May 22, 1937 

It is understood that the Government propose to introduce at 

the next session of the Bengal Assembly a bill to meet 

some of the popular demands of the ryots and that the 
Government is contemplating to appoint a commission 
to enquire into the whole land revenue system of the 
province. 

Bettering lots op agriculturists : Sirmoor 
State's measures. May 22, 1937. 

A measure known ts the Peasants’ Protection Act will be 

enacted shortly. The Act aims at affording cheap credit 

facilities and supplying good quality grain and seed at 
cheap rates. It also provides against attachment by civil 
courts of rural stocks and holdings of agriculturists. 

Another measure under contemplation is the Land Tenancy 
Act on the lines of the British enactment. 

Erosion of Padma : effect on Habdtngb 
Bridge. May 22, 1937. 

Same as in the cutting of May 21, 1937. 

Tube-well irrigation in U. P.: scheme 
sanctioned. May 22, 1937. 

The Scheme referred to is the U. P. State Tube-well Irrigation 
Scheme comprising the construction of some 1,500 tube- 
wells in the western districts of the Province. The 
scheme has been developed from a series of projects sanc¬ 
tioned as separate estimates under the powers of the local 
Government but the sanction of the Secretary of State be- 
became necessary when it was decided to combine these 
various projects under one consolidated estimate. 
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Tube-well irrigation in U. P.: what 
THE GRID SCHEME HAS 'ACHIEVED- May 28. 

1937. 

1/AND FOB FODDER CROPS : PROPOSAL TO BE 
DISCUSSED AT CATTLE CONFERENCE. Mat 24. 

1937. 

One interesting proposal will be that certain perennial grasses 
which can be grown where water is available, should be 
planted on the sides of nullahs where there is leakage 
from canals or wells. 

Lack of opportunity. May 25, 1937. 

Referring to the ingenuity of Rai Bahadur A. N. Khosla, who 
has evolved a safe design for weirs on sandy foundations, 
says that if opportunities are given Indian talent will be 
able to prove its worth in every field of human enterprise. 

Mysore Electric Supply : plan to cope with 
increased demand. May 27, 1937, 

Two schemes for the development of electric supply are under 
consideration of the State Government. The Shimsa 
Valley scheme, calculated to produce 15,350 h.p. is 
expected to cost Rs. 62,00,000. The Gersoppa falls 
scheme will cost Rs. 1,50,00,000 but is expected to produce 
only 10,000 h.p. 

Our Bihar letter : floods due to railway 
embankmbnts. May 28, 1937. 

Th£ letter contains remarks on three Government communiques 
dealing with the report of the committees appointed by the 
Government to report on the problem of floods in North 
Bihar. One of the conclusions that the committees have 
reached is that railway embankments are also responsible 
for aggravating the rigours of floods, but the letter says 
that the astounding fact is that representatives of the 
B. & N. Railway have dissented from this. 

Irrigation researches : problem of having! 
a central station. May 28, 1937 

Remarks on the fate of the Hydro-dynamic Research Station 
at Poona, which is being run by the Government of India 
for the year 1937-38 

Karwar-Madras frontier road : causeway 
to be built across Badgani Crbbk, Mav 28 
1937. * ’ 

See page 13 of Bulletin No. 4. 
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Irrigation faoihtubs for ryots : Agrarian 
problem in Bihar Congrbsb Eisan Inquiry 
Rbcommbndations. May, 30, 1937. 

It is understood the committee will suggest reduction of existing 
canal rates and imposition of irrigation cess on zemindars 
where the canal system does not exist. 

Electric power for Mysore .* schemes for 
increasing capaoity. June 1, 1937. 

Detailed information about schemes mentioned in the cutting 
of May 25, 1937. 

Irrigation research in provinces : Central 
Board's Report for 1936-37 : chemical 
analysis of Punjab silts. June 1, 1937. 

Refers to the Report of the Technical Work done by the Central 
Board of Irrigation during 1935-36 (not 1936-37). The 
Annual Report contains minutes of the Research Com¬ 
mittee and Annual Board meetings held during the year 
together with other activities of the Board. (The subjects 
discussed and conclusions reached at the meetings have 
already appeared in these Quarterly Bulletins.) 

Malaria and irrigation projects : an agency 

NEEDED TO CO-ORDINATE PUBLIC WORKS : 

ENGINEERS AND TRAINING AND SANITATION. 

June 1, 1937. 

Points out the necessity of a co-ordinating agency for forestry, 
irrigation, agriculture, hydro-electric and public health 
departments as they are all inter-related subjects. Also 
says that before any irrigation or railway project is 
sanctioned It should be examined by experts in public 
health, irrigation, agriculture and hydro-electricity. 

Surface soil in Sind : satisfactory results 
of investigations. June 3, 1987. 

It is said that recent investigations carried on by the Develop¬ 
ment and Research Division on surface and sub-surface 
soil have given very satisfactory results which will be 
useful to other provinces and also to the Agricultural 
Department. 

Punjab perennial irrigation scheme : bar¬ 
rage AND CANALS TO BE CONSTRUCTED : PRO¬ 
JECT TO SUPPLY WATER TO HUGE TRACTS 0# 

land. June 4,1937. 

Refers to the Haveli Project, preliminary work on which has 
just started. The scheme comprises five units, namely. 
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Trimmu Headworks on Chenab, Abdul H a kim head works 
on Ravi, left bank canals, right bank canals, and Mont- 
gomery-Pakpatan link. The scheme is estimated to cost 
over 5 crores of rupees and is designed to provide perennial 
irrigation to a gross area of about 700,000 acres besides 
non-perennial irrigation of about 86,000 acres. 

Butlerganj bund on the Gomti : Lucknowi 
Boabd asked to repair : Government 
threat to SUPERSEDE : June 4, 1937. 

The Bund was the property of the provincial Government but. 
the Government ordered the Municipality to repair it as 
it was contended that the bund was damaged by floods¬ 
owing to the existence of a weak sewer. 

HYDRO-ELECTRICITY IN MYSORE : FUTURE PLANS 

examined. June 4, 1937. 

Irrigation in the Punjab : utilizing Indus 

WATERS :PROJECTS ok CHORES OF RUPEES. 

June 4, 1937. 

Gives some features of the Haveli Project, preliminary work on 
which has just started. 

Also says that it is understood that the Thai project has passed 
the scrutiny of the irrigation experts and that the Govern¬ 
ment may seek the approval of the Assemblv during the 
next session. 

Irrigation and Indian economy : statistics 
for 1934-35. June 5, 1937. 

Review of the 1934-35 Statistics issued bv the Government of 
India. 

Progress of canal irrigation in Bihar : 
administration .report for 1935-36. June 
6, 1937. 

Review of Administration Report of the Irrigation Department,. 
Bihar and Orissa for 1935-36. 

Current topics : flood prevention. June 6, 

1937. 

Refers to President Roosevelt’s message recommending the estab¬ 
lishment of seven regional authorities for the prevention 
of floods, drought and storms. 

Current topics : flourishing the sword. 

June 6, 1987. 

Criticises the Government’s action in threatening the Lucknow 
Municipality to repair the damaged bund over the river 
Gomti. (See cutting of June 4, 1937.) 
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Irrigation Scheme : Bs. 75,00,000 for Khair- 
pur State project. June 7, 1937. 

The project is designed to’ remodel the irrigation system in the 
State and bring it into line with that of Sind. (It is said 
that the project has been sent up to the Central Board 
of Irrigation for scrutiny but this iB not so.) 

Irrigated areas in India : 84 per cent, under 
food crops. June 7/1937. 

Same as cutting dated 5th June. 

Irrigation Board’s Agenda : Simla meeting. 

June 9, 1937. 

Gives briefly the agenda of the meeting of the Besearch Com¬ 
mittee of the Central Board of Irrigation in June. 

Marala weir head works : Es. 15 J lakh 
scheme for rbmodelling. June 11,1937. 

See page 13 of Quarterly Bulletin No. 4. 

Mysore surplus budget : big increase in. 
electric power consumption : Dew an* s 
address to Assbmbly. June 15, 1937. 

Befers to the increased consumption of electric power in the 
State and to the proposed building of a power station 
at Shimsa Falls. 

Waters of the Indus. June 16, 1937. 

Certain remarks on the recommendations of the Sub-Committee 
of the Central Board of Irrigation on “Distribution of the 
Waters of the Indus and its Tributaries” appointed by 
the Government of India, under the chairmanship of Mr. 
F. Anderson, C.I.E., Chief Engineer, U. P. 

'Our Calcutta letter :agitation over Damoodar 
canal : plea for impartlai enquiry. June 16, 1937. 

Criticises and points out the dangers resulting from the embank¬ 
ment on the northern bank of the Damodar river in the 
Burdwan district. Gives the history of the embankment 
and suggests the ways in which it can be made to benefit 
the people. It is claimed by the people that there should 
be embankments on both the northern and southern K^nV a 
as prior to the construction of the line of the B. 1. Bailway 
in 1850, but there should be a sufficient number of sluices 
in both the embankments as also in the railway line ir 
order to allow flood water to pass unhampered. It is else 
said that even the construction of the Damodar cana l hai 
not been able to protect the people from floods. Ii 
connection with the canal it is pointed out that the heaw 



179 


tax imposed on the people under the Rural Development 
Act will make the canal disadvantageous to the people 
instead of advantageous. 

<GBODBTIC OPERATIONS IN 1936 : SURVEY OF| 

India's activities : party's adventures on 
Assam-Burma frontier. June 16, 1937. 

Review of the Report of Geodetic Operations in the year 1936. 
The report, among other subjects, deals with the study 
of subsoil water levels. In this connection a very detailed 
survey has been made covering an area of about 3,000 
sq. miles, and the end of a long ridge (Shahpur-Delhi 
ridge) buried below the silt, which extends to near Delhi, 
h&s been charted. The effects of this ridge on the water 
' levels in the Indo-Gangetie Plain have been shown. 

Dispute over sharing of Tungabhadra water : 

Madras Government to agree to a draw-off 
on Hyderabad side : arbitration proposed. 

June 17, 1937. 

As the Madras and Mysore Governments have come to an agree¬ 
ment, the former have written to the Hyderabad Govern¬ 
ment that they are disposed to agiee to a draw-off by 
diversion of the canal on the Hyderabad side equivalent 
to that by the Kurnool-Cuddapah canal on the British 
side. But the Hyderabad State wishes to examine whether 
the Mysore Government have radically changed their 
claims. Hyderabad thinks it better to entrust the whole 
case to the Government of India instead of an arbitrator. 

Drainage in Sind. June 17, 1937. 

Refers to the investigations made into the question of movement 
of sub-soil water in Sind, particularly in the barrage area. 

Baghar inundation canal : combined regu¬ 
lator AND ESCAPE UNDER CONSTRUCTION. 

June 17, 1937. 

See page 6 of Quarterly Bulletin No. 5. 

Drainage of land in Ganges basin : effect 
of 1934 Bihar earthquake : general sur¬ 
vey conducted by expert. June 17, 1937. 

The results of the report of the engineer appointed to survey- 
areas in north Bihar to see the effect of the last earthquake 
on the drainage problem in that area, are being examined 
by the Government and gradually given effect to. 
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as prior to the construction of the line of the B. I. Railway 
in 1850, but there should be a sufficient number of sluices 
in both the embankments as also in the railway line in 
order to allow flood water to pass unhampered. It is also 
said that even the construction of the Damodar canal has 
not been able to protect the people from floods. In 
connection with the canal it is pointed out that the heavy 
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ment that they are disposed to agree to a draw-off by 
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to that by the Kurnool-Cuddapah canal on the British 
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Central Board of Irrigation : annual meet¬ 
ing of Research Committee. June 17, 

1937. 

Gives briefly the agenda of the meeting of the Research Com¬ 
mittee in June. 

Electrification at Mysore : part complet¬ 
ed. June 17, 1937. 

The Pvkara plant which has been connected with the Mettur 
station has been put into operation. (This plant is in 
the Madras Presidency and not in- Mysore State.) 

Irrigation in Sukkur : Sind Government's 
scheme. June 17, 1937. 

Estimates are stated to have been prepared for constructing some 
tube-wells for irrigation costing about Rs. 10,000 each. 
A tube-well will give a discharge of a cusec and a half, 
sufficient to deal with about a square mile of ground at 
a cost of approximately Rs. 12 per acre. Borings will 
shortly be made to test the water. 

Irrigation research in India : engineers to 
meet next week. June 17, 1937. 

Refers to the Research Committee meeting of the Central Board 
of Irrigation and gives agenda. 

Canal Irrigation Research • Simla .discus¬ 
sions. June 17, 1937. 

Same as above. 

Viceroy’s Executive Council : reshuffling 
of Department. June 18, 1937. 

Refers to the proposal to change the present two Departments 
of Commerce, and Industries and Labour, in the Govern¬ 
ment of India to three Departments of Commerce, Com¬ 
munications and Labour. Irrigation will come under 
Labour. 

Population and food planning : occupa¬ 
tional mal-adjustment : Indian profes¬ 
sor's lecture in London. June 19, 1937. 

Lecture of Prof. Radhakamal Mukerjee before the London 
School of Economics. 

Central Board of Irrigation : annual meet¬ 
ing of Resbarch Committee. June 19, 

1937. 

Gives the agenda and the names of the officers attending. 
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Irrigation and the spread of malaria : 

Health Officers’ views : June 19, 1937. 

Refers to the pamphlet “Man-made Malaria iri India” issued 
by the Public Health Commissioner, in which it is stated 
that prevalence of malaria is attributable to engineering 
works, particularly irrigation works. Also refers to Mr. 
T. B. Tate’s note on the policy of irrigation in India 
published in the Annual Report for 1935-36 of the Central 
Board of Irrigation and says that although it was expected 
that the Board would suggest that engineers should get 
training in tropical hygiene, it has given a different reason 
for this malady, namely, the lack of sufficient provision 
in the estimates for irrigation piojects to cover the cost 
of drainage along the canals. 

Madras-Tbayancore arbitration : North 
Indian judge to be umpire. June 20, 1937. 

It is now known that the arbitration on behalf of the Govern¬ 
ments of Madras and Travancore in the dispute between 
the two Governments as to the right of the former to 
generate electric power from waters impounded by the 
Periyar Lake besides utilizing them us at present for 
irrigation, have chosen a North Indian High Court Judge 
as umpire to adjudicate the issues arising out of their 
different awards. 

Irrigation in Bihar : possibilities of new 
system. June 21, 1937. 

The possibilities of mechanically operated tube-wells for purposes 
of irrigation on a wide scale in Bihar are being investi¬ 
gated by the local Government. 

Tungabhadra project : irrigation engineers 
to confer.' June 22, 1937. 

To discuss the scheme the Chief Engineer, Hyderabad State 
will meet the Chief Engineer for Irrigation, Madras. 

Central Board of Irrigation : seventh/ 

ANNUAL MEETING OF RESEARCH COMMITTEE : 

Mr. G. M. Ross’ speech. June 24, 1937. 

Speech of the President of the Central Board of Irrigation 
opening the meeting of the Research Committee on 
June 21. 

.How MODELS CAN HErjP: irrigation problem. 

June 24, 1937. 

Describes briefly the experiment being carried out in the Punjab 
Irrigation Research Institute with a model of the river 
upstream of the Islam Weir to ascertain how straight flow 
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c^n be obtained between the guide banks of the river so that 
there may be no shoaling up, and ‘pockets* may be kept 
clean. 

Budget debate in Punjab Assembly. (Extract 
from -). June 26, 1937. 

The Revenue Minister stated that the Haveli Project has teen 
launched and that every endeavour had been made to 
obtain expert advice and that as far as possible material 
available in the country would be utilized. 

As for the Thai project he said that the scheme had been care¬ 
fully considered but not yet submitted to the Government 
of India. It is expected to get sanction soon. 

As for the Bhakra Dam scheme he explained numerous diffi¬ 
culties in the way, the most important being that of 
securing the co-operation of Bilaspur State, 171 villages 
of which will have to be submerged. It is said that if 
Bilaspur does not agree they had an alternative of sinking 
tube-wells, and a special officer has been deputed to study 
the working of the tube-well scheme in the United 
Provinces. 
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The Bofurd. 

As mentioned in the last Bulletin, the annual meeting of the Board 
"will be held in Delhi from 30th October to 4th November. The Presi¬ 
dent of the Board, Mr. G. M. Ross, C.I.E., will open the proceedings. 
The following are some of the subjects to be discussed at the meetings :— 

(i) Research Reports presented by the various Provincial 

Research Officers at the last meeting of the Research Com¬ 
mittee, together with Research Committee’s conclusions 
on special subjects. 

(ii) Discussion of the following subjects brought forward from 

last year :— 

(a) Means to secure the equitable distribution of irrigation 

water. 

(b) Design of weirs on permeable foundations. 

(c) Design of canal falls. 

(d) Waterlogging and land reclamation. 

(e) Staunching of canals. 

(/) Meandering of rivers. 

(g) The development of power from canals for domestic, com¬ 

mercial and agricultural purposes and for the extension 
of irrigation. 

(h) The fair incidence of the cost of irrigation water on different 

classes of crops. 

(t) The policy of irrigation in India, with special reference to 
future de\elopment and finance. 

(j) The design of channels in alluvium. 

(iii) Consideration of the following new subjects :— 

(a) The role of reservoirs in river flood control. 

(b) Draft Questionnaire on Drainage Systems in Irrigated 

Areas. 
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The following administrative questions may also be discussed :— 

(i) The question of appointing a successor to the present Secre¬ 

tary. 

(ii) Inter-Provincial and inter-State development. 

(iii) The advisability of separating irrigation from floods and 

river control. 

(iv) Re-designation of the Board as the Central Board of Irriga¬ 

tion, Hydro-Electricity and Flood Control. 

(v) Sir John Russell’s recommendation for a Central Research 

Station for Irrigation. 

2. The U. P. Govt, have invited the Board to visit the Chitaura 
Power Station on the 2nd of November on the occasion of the opening 
ceremony to be performed by His Excellency the Governor of U. P. 

3. The Board may also visit the Imperial Agricultural Research 
Institute at Delhi. 

4. The following changes in the Membership of the Board have 
taken place during the quarter : — 

Mr. G. M. Ross, C.I.E., Chief Engineer, N.-W. F. P., and 
President of the Board, who had gone on leave in July 
last, has taken over from Mr. A. Oram with effect from 
the 1st of October. 

Mr. C. C. Mackintosh, Chief Engineer, Burma, is returning from 
leave and will take over from Mr. A. A. H. Ricketts at the 
beginning of November. 

Research Committee. 

Conclusions of the Research Committee will be considered by the 
Board at the forthcoming annual meeting. 

2. The informal winter meeting of the Research Officers will be held 
at Lahore at the time of the Punjab Engineering Congress, which 
generally takes place some time in February. 

3. Dr. E. McICenzie-Taylor, Director, Punjab Irrigation Research 
Institute, is proceeding on leave in November. 

4. The following are the provisional programmes of research for 
1937-38 in the various Provincial Research Stations. (The programme 
of the Central Hydrodynamic Research Station at Kbadakvasla has 
already been given in the last Bulletin on page 15). 

United Provinces P. W. D. (7. B.) Research Section, Programme of 

Work for 1937-38. 

The work of the Research Section will be mainly confined to the 
following groups of subjects— 

1. Staunching of Canals and Gvls. — (a) The evidence of considerable 
loss occurring in a lined channel ( vide page 6 Technical Memo. No. 6) 



shows the necessity of further investigation in this direction. Ther$ 
are now various types of lining in existence in the Province and these 
will be tested for staunchness. 

(6) The financial aspect of channel lining will be taken up again. 
Since the last attempt more data has been accumulated, and the modified 
losses through the lined portion will be taken into consideration. A 
definite reach of canal with its gul system will be analysed in full detail, 
and, as regards the gul system, account will be taken of the number 
of days the various branches run during the seasons. 

(c) Experiments on channel lining will continue. 

2. Losses on Main Canals and Branches. —(a) Examination of the 
statistics contained in Appendices F, and Distributary Statistics of the 
Supplements to the Irrigation Administration Report (Annual) will be 
undertaken for the Ganges Canal System.to arrive at the volumes of 
water contributed to the tube well areas by canal seepage. 

( b) Losses for Main Canals and Branches will be determined by field 
measurements if specific enquiries are received from Circles. 

3 . Losses in Distributaries and Minors. —Further losses will be deter¬ 
mined mainly in connection with 1(b) and 2(a) above. 

4. Losses in Guls. —Experiments on gul losses will continue and 
information as to the type of soil and clay content will be collected in 
each case. 

5. Silt Observations. —Work under this head is largely dictated by 
the number of enquiries received from Divisions. 

Records will continue to be kept of temperatures of canal water. 

The silt load, which has received little attention to date, will be 
recorded on the Kheri Branch throughout the year. 

6. Silt Selective Heads. —The various designs constructed in the field 
will be kepi under observation. 

7. Model Work. —The following cases will be examined :— 

(a) Scour Below Bahadurabad Power House, Upper Ganges 

Canal. 

(b) Scour D. S. of Karan Nadi Flume, Hathras Branch, Upper 

Ganges Canal. 

(c) Scour below the Absara Syphon, Rohilkhand Canal Division, 

Sarda Canal. 

(d) Protective Devices to cheapen the proposed Karan Nadi Fall. 

(c) Silt Selective Heads. (This depends on the views expressed 
at the Meeting of Research Committee of the Central 
Board of Irrigation in June 1937.) 

Other investigations depend on enquiries from Circles. 

k 2 
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8. Miscellaneous and Advisory. —Work under this head depends on 
enquiries, but there are the following cases to be dealt with, 

(a) Preparation of a Report on the Records required from the 

Tube Well Areas for future Statistical Work, 

(b) Revision of the instructions contained in the Manual of Pro- 

fessional Orders on the observation of discharges in distri¬ 
butaries and minors. The large amount of data collected 
by the Research Section will be utilized for this purpose. 

(c) Preparation of Standard Design for Flumed Sections. 


In Rirj ation Research Division Poona—Bombay. 

Outline of work 'proposed during 1937-38 . 

I. Effect of irrigation on different soil types. 

1. Soil types in the Deccan canal tracts and their behaviour under 
irrigation (to he continued). 

2. Movement of irrigation water through various types of soils 
moisture gradients. 

3. Losses of irrigation water by :— 

(1) Transpiration. 

(2) Evaporation. 

(3) Percolation. 

4. Relative rise of salts m soil from solutions of various strengths. 

5. Classification of damaged areas. 

II. Reclamation. 

6. Laboratory and pot experiments under controlled conditions with 
a view to reduce the cost of reclamation. 

(a) (1) Molasses (2) Calcium setts-increasing the concentration of 

calcium ions (3) Sulphur (4) Alum. 

(b) Evolution of CO„ from soil under various stages of reclama¬ 

tion . 

(c) Fixing the dose of gypsum per acre for damage of various 

intensities. 


Field Experiments- 

7. Selection of cane varieties and other rotational crops suitable for 
growing during land reclamation. 

8. Soil tilth experiments. 

(i) F. T. M. series. 

(ii) Chemical treatments (Gypsum). 
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HI. Experimental work at the Effluent Research Station Hadapsar. 

(i) To ascertain whether it is necessary to discontinue effluent 

after cane is 10 months old. 

(ii) The maximum dose of effluent that cane can withstand with¬ 

out reducing the outturn or deteriorating the quality of gul, 

(iii) Whether it is essential to dilute effluent before applying to 

crops. 

(iv) The effect of Fallow effluent treatment for soil before planta¬ 

tion of cane. 

(v) Cane varieties suitable under effluent irrigation. 

(vi) Cane varieties suitable for seasonal plantation. 

(vii) Effect of effluent on various types of soils. 

IV. Miscellaneous . 

(i) Liquid mud. 

(ii) Reducing losses in channels by sodiuniiKing the sides. 


PUNJAB IRRIGATION RESEARCH INSTITUTE 
Provisional Programme of Work for 1938. 

T. Chemical Section . 

(1) Movement of Salts and Moisture in Soils .—The work proposed on 
this subject is in continuation of that already reported in the Annual 
Report for 1936-37. Particular attention will be paid to the effect of 
atmospheric humidity on the movement of salts and the moisture con¬ 
tent of the soils. An intensive examination of a small area in the field 
will be made to determine the influence of the water-table and other 
factors on the movement. 

(2) Soils Mechanics .—During the past year, considerable progress 
had been made in the experiments for preventing seepage losses. It 
has been found that a 4* layer of soil treated with sodium carbonate is 
impermeable under a head of 13'. Chief Engineer has ordered that 
certain distributaries should be treated during the cold weather. These 
experiments will be carried out. 

The effect of sodium carbonate treatment during the manufacture 
of bricks has also been under examination. Further, experiments will 
be carried out to determine the effect of the treatment on the strength 
of the bricks and on their porosity. The increase in the strength of 
the bricks and the reduction in their porosity should have important 
applications. 

A grant has been received from the Government of India for the 
study of earth roads. It is proposed to investigate the effect of the 
exchangeable bases on the soil properties, the methods for the control 
of salt movement and the part played by clay and other fractions in the 
soil in consolidation. Methods for testing the properties of the soil from 
the point of view of roads will be worked out. 



(3) Alkali Soils. —Further investigations will be undertaken to deteiv 
mine the amount of gypsum required to prevent the deterioration of soils 
ahd also the quantities that must be used at various stages of deteriora¬ 
tion to restore the soil to its original condition. 

(4) Methods for the Examination of Soils. —An attempt will be made 
to develop methods for the rapid and accurate determination of the 
chemical and physical properties of soils. 

II. Physics Section , 

U) Seepage. —Investigations will be continued to determine the rela¬ 
tion between the seepage from the canal and the depth of the Water- 
table. Experiments on this subject are already in progress at Renala. 
In this connection a method is now being developed for the determina¬ 
tion of the transmission co-efficient of fine materials using air instead 
of water. 

(2) Tube-Wells. —In collaboration with the Officer on Special Duty, 
Tube-Well Investigations, a number of subjects have been drawn up for 
study in the Physics Section. Among these are the relation of discharge 
to the following :— 

(a) Length of strainei, 

(b) Position of strainer. 

(c) Diameter of strainer. 

(d) Draw down. 

( e ) Shrouding, 

(/) Type of strata. 

Experiments are already in progress on a number of these points. It 
is also hoped to carry out experiments in the field on the above subjects. 

(3) Pressure on Retaining Walls. —The apparatus for determining 
pressure on retaining walls lias been developed and investigations on 
this subject in model form will be carried out during the year. This 
subject is in continuation of the uplift pressures on weirs. 

(4) Defects under Weirs. —This is in continuation of the programme 
for 1936-37. The apparatus for the transmission of ultra short waves 
has been perfected. It is hoped during the year to complete the 
construction of the receiving apparatus and to carry out tests so as to 
perfect the method for field use. 

(5) Soil Mechanics .—This subject is being developed in connection 
with angle of repose and erosion. Experiments are to be carried out 
to study the effect of clay and other fine materials on cohesion and on 
other factors which determine erosion. 

III. Mathematical Section . 

(1) Movement of Silt and the Regime of Channels. —The data which 
has been collected during the past four years is now under examination 
and it is hoped to d&HVe relationships which will eipress the effect of silt 
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on regime. When these relationships have been formulated it is pro¬ 
posed to test them out at further sites which will be established an<J 
.•some of the present sites abandoned. 

(2) Experiments on the Models of the Rivers and Works in connec¬ 
tion with the Haveli Project.—A model of the rivers Chenab and Jhelum 
above and below their confluence has been constructed and the following 
are to be examined :— 

(а) The position and size of the bunds necessary during construc¬ 

tion period. 

(б) The position, length and form of the guide banks that would 

be necessary. 

(c) The position of the leading cuts to divert the river on to the 

weir. 

( d) The effect of the weir on the river and the training works 

that would be necessary for river control. 

A model of the weir, left undersluices and canal regulators has been 
♦constructed for the examination of the best form of silt excluder and 
for the scour downstream. A model has also been constructed to deter¬ 
mine the effect of the groynes on the scour downstream and the afflux 
upstream. An investigation will also be carried out regarding the 
'designs of the silt ejectors in the canals. 

IV. Statistical Section. 

(1) Studies in Subsoil Flow under Irrigation Works .—The following 
theoretical investigations connected with the problem of weir design will 
be carried out in continuation of the work of 1936-37 :— 

(a) An examination of Lane’s ‘weighted-creep’ theory. 

( b ) Subsoil flow under a depressed floor. 

(c) Pressure distribution under a floor with equal end piles and 

a changing intermediate pile—An empirical extension of 

Khosla’s Principle of Independent Variables. 

(d) The*role of corners in irrigation structures—floors with and 

without corners. 

(e) A review of the hydraulic model experiments from the stand¬ 

point of streamline theory. 

(/) Subsoil flow with equal piles at heel and toe of a flush floor. 

(g) The comparison of thick cut-offs like well-lines or curtain walls 

with thin cut : off like steel piling. 

(hj Effect of uniform downstream or upstream scour on flow 

under a depressed floor. 

(t) The design of sloping floors with reference to uplift pressure. 

, (j) The flow under a depressed floor fitted with equal end piles. 

(jfe) The flow under a flush floor fitted with unequal end piles. 

(I) The flow under a depressed floor fitted with a central pile. 
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(2) Rainfall — Run-off Studies .—The relation between the winter 
supplies in rivers and the date of the stoppage of monsoon in the catch¬ 
ment will be investigated to trace the probable effect of the increase of 
denudation in the foot-hills. 

(3) Silt Problems .—It is hoped to examine the effect of temperature- 
on silt movement in stable channels under regular observation, and of 
the regulation at headworks on the silt entry into canals. 

(4) A Study of Salt-afflicted Villages .—The conditions in a number 
of villages afflicted by salts will be studied and the factors influencing 
the extent of area irrigated each year will be analysed. This is m 
continuation of work already in progress. 

V. Hydraulic Section . 

It is difficult to give a definite programme of work in the Hydraulic 
Section as this is determined by the models required by the Chief 
Engineer. The work to be continued consists of the examination of 
the Trimmu Weir Models in connection with the design of the weir §,nd 
its protection downstream Orders have also been received for the 
examination of the conditions of the working of the undersluices of the 
Rasul Weir. The Falls at Fakpatfcan Canal are also to be examined 
so as to provide protection against scour downstream and bank erosion. 

The examination of the River Sutlej at Islam will be continued with 
the object of determining the training works necessary to prevent bela 
formation between the guide banks. It is also proposed to examine a 
model of the river Clienab at Khanki to determine— 

(a) the supplies in various parts of the river that will result in 

the minimum silt entry into the canal in summer and 

winter. 

( b ) the regulation of the undersluices which will result in the 

optimum silt distribution. 

(c) the effect of the method of regulation on bela formation 

upstream. 

( d ) the methods to be adopted to obtain the greatest advantage 

in undersluices in Bay 4 of the weir. 

VI. Land Reclamation Section . 

(1) Reclamation of Thur Land.—(a) Observations on the crops, 
obtained from reclaimed ‘thur* land indicate that if a proper rotation 
of crops is adopted after reclamation there is no decline in yield. These 
observations will be continued in 188 N. B. Lower Jhelum Canal. 

( b ) A fresh experiment on the reclamation of 'Thur' land belonging 
to R. B. Sardar Basakha Singh in Lower Bari Doab Colony has been 
sanctioned by the Chief Engineer. This will be started during the 
year. 
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(2) Prevention of Land Deterioration .— (a) The experiments already 
in progress at Kot Banjit, Chak 7, and Garjakh in the Upper Chenafr 
Canal area will be continued. 

( b) With the approval of the Chief Engineer an experiment in this- 
respect, is being started by Baja Narendra Nath under the direction 
of the Institute. It is proposed to make a survey of fields which have- 
begun to give low yields of wheat. These will be treated with gypsum 
on the basis of their calcium deficiencies and the effect on the yields of 
wheat studied. 

(3) Soils Surveys .—(a) Surveys by means of Aerial Photographs .— 
Some preliminary work in the possibility of using aerial photographs- 
for classifying the various types of soils in cultivated areas was done 
during the previous year. It is hoped to utilize these photographs for 
making a soil survey of project areas for colonisation and settlement pur¬ 
poses. Investigations may also be carried out on the other uses to 
which these photographs can be put. Calculations show that a survey 
by means of aerial photographs is much cheaper than that done by the 
field staff on the ground. 

( b ) An intensive study of the Sem and Thur conditions of 14 villager 
in the Sheikhupura District has been undertaken in co-operation with 
the Statistical Section. This will be continued. 

(c) Twenty-five villages situated on two lines across the Bechna 
Doab with varying water-table depths have been selected. It is proposed 
to submit them to Special Thur Girdawries every five years and study 
the rate of the deterioration of land on the basis of an efflorescence at 
the soil surface in the winter months. 

( d ) For determining the effect of the Deg Diversion in the Upper 
Chenab Canal Area, 24 villages situated on either side of the abandoned 
Main Line Lower have been kept under observation. A survey will be 
made every five years. 

( e) Before the commencement of irrigation in the Lower Bari Doab 
Colony a soil survey of certain portions of it was done. It is proposed 
to select certain villages in the head reach and make a further survey 
to compare the condition of the land now when the w r ater-table has risen 
with that at the commencement of irrigation. 

(/) In co-operation with the Settlement Officer a history of the deve¬ 
lopment of Kallar in certain villages in the Amritsar District is being 
worked out from the Patwari’s records. 

(4) The Distribution of Salts and Moisture in the Soil Profiles under 
Irrigation .—(a) Profiles have been exposed to the water-table in the 
Bechna Doab and the Bari Doab and their examination has thrown 
considerable light on the effect of irrigation on the movement of salts 
and moisture in the soil. From the data obtained it is possible to 
identify soils which are likely to deteriorate early and those which are 
likely to deteriorate late. 



It ib proposed to continue this etqdy and examine profiles from some 
other areas. 

(6) An area near Jaranwala has been acquired and the land has been 
'divided into blocks. Fach block is put under a different system of 
cropping. The distribution of salts and moisture in the soil is studied 
after every crop. The water-table in this area is rising. It is hoped 
to obtain from this experiment information on the type of cropping 
which would prevent the appearance of ‘Thur* at the surface. This 
work will be continued. 

(c) Samples of soil are being taken twice a year from some plots 
selected for experiments on the prevention of land deterioration. It is 
proposed to carry this over a period of years. From this it will be 
possible to work out the variation m the salt content and pH value 
irom year to year. 

(5) Study of Soil Profiles with reference to their Natural Flora .— 
So far, this study has been confined to the soils and the natural flora 
of west Punjab. It is proposed to undertake a similar study of the 
nnirrigated tracts of the south eastern portions of the Province. 

(6) The Rise of Water-table in the Rechna Doab. —Water is rising 
rapidly in the Lyallpur District. Difference of opinion exists as to the 
cause of this rise and the source of this water. It is proposed to investi¬ 
gate the following :— 

(a) Is the water being transferred from the upper portions of the 

Doab through a deep coarse sand layer? If so, what is the 
rate of this transmission? 

( b ) Is the pressure gradient the main factor responsible for the 

rise of water-table in the Lyallpur area? 

(c) Is seepage from canals in the area an important factor? 

In addition it is hoped to re-examine the water-table records of the upper 
portion of the Eechna Doab to determine whether they are registering 
irue water-table or only the pressure gradient. 

(7) The Determination of Soil Erosion and Run-off Intensity .—Ex¬ 
periments on this subject have been in progress at Madhopur in land 
with slope 1 in 4. These will be continued. In co-operation with the 
Research Officer, Forest Department, a second site near Nurpur has 
been equipped with the necessary apparatus and measurements have 
been started. These will also be continued. 

(8) Measurement of Run-off in the Catchment Areas of Drains .— 
Ho information exists regarding run-off in areas where surface drainage 
is necessary to prevent the rise of the subsoil water. In the absence 
of this information it is difficult to fix the capacity of the drains. 
Experiments have been started in three areas in the Rechna Doab to 
determine run-off. On account of the failure of the monsoon it seeme 
it may not be possible to obtain enough data this year. It is proposed 
to carry out the experiments again next year. 
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(9) Tube Well Irrigation. —At the request of the Officer on Special 
Duty, Tube-well Investigations, an intensive study of the present practice 
of well irrigation in various parts of the province and the probable 
changes in cropping intensity that would result if tube well irrigation 
is introduced has been started. 

VII. General Section. 

(1) Examination of Soils from Waterlogged Areas in the Canal Irri¬ 
gated Parts of the Punjab. 

(2) The Study of the Fundamental Ptoperties of Soils. 


Sind. 

Programme of work in the Development and Research Division , Karachi , 
for the year ending May 1938. 

It is proposed to carry out the following work during the current 
year :— 

(i) Model experiments. 

(ii) Further experiments in connection with Back water effects, 

if found practicable. 

(iii) Further investigation into methods of silt sampling and the 

investigation to determine a method of calculating the 
quantity of silt entering a channel. 

<iv) Examination and correlation of Hydraulic data and silt 
analysis. 

<v) Collection of Hydraulic data on Rohri Canal and its off-takes, 
with a view to find out Lacey’s silt factor for the Rohri 
Canal System. 

(vi; Investigations into the movements of sub-soil water-table in 

Sind. 

* 

(vii) Determination of areas (from salinity contour plans) which 
are likely to have been affected by the rise_of salt to the 
surface due to the rise in sub-soil water-table having a high 
salt content; and reclassification of such lands to see the 
extent of deterioration, if any. 

(viii) Experiments to determine the absorption and evaporation 
losses passing through different soils in Sind. 

(ix) Usual Laboratory work. 

Board Publications. 

1. Bevised edition of “Glossary” (Pubn. No. 5) is still under pre¬ 
paration as replies from some officers are still awaited. 

2. “Design of Weirs on Permeable Foundations” (Pubn. No. 12) 
is still in the press but is expected to be issued shortly. 



8. The question of publishing Mr. P. Claxton's Note on “Silt Load 
on the Behaviour of Rivers* * as a Board Publication will be considered 
by the Board at the forthcoming meeting. 

4. The question of publishing Mr. C. C. Inglis* report on his experi¬ 
ments with the design of falls as a Board Publication will also be consi¬ 
dered at the forthcoming meeting of the Board, if the report is ready 
by that date. 

5. The recommendation of the Research Committee that the U. P* 
Govt, should be asked to place Mr. Gerald Lacey on special duty to 
write a publication on the Design of Channels in Alluvium will be consi¬ 
dered by the Board at the annual meeting. 

6. The Annual Report (Administrative) of the Work of the Board 
for 1936-37 (Pubn. No. 15) was distributed to Members of the Board 
and others concerned. 


Works Section. 

Madras. 

Drainage Outlet at the Mouth of the Mangalavani Chinka at its Outfall 
into the Puligedda Arm of the Kistna River . 

The Kistna left flood bank crosses at 45/1 the Mangalavani Chink% 
(a drain with a catchment of 16‘5 sq. miles) at its outfall into the Puli¬ 
gedda arm of the Kistna river. At this crossing, a reinforced concrete 
outlet sluice with automatic flap shutters to keep out river floods, haa 
been built. 

The outlet consists of 8 bays 6' to 10' wide with three counterforts (or 
piers) 2' thick and four others ]' thick and 17*7' high. R. C. breast- 
walls are provided in the bays down to the lintel slabs in the two central 
bays, and to the bed slab in the other bays. The bed slab 15* thick is 
rigidly tied to the eight twin octagonal wells (8' outer and 5' inner 
diameters) on which it rests. The pressure on the bed slab is not uniform, 
as the two central bays have to bear water pressure, while the other 
bays have only earth pressure. The bed slab has therefore been designed 
as three units with 2 butt joints connected by bent copper strips to form 
a flexible joint. These joints are carried right through to the top of the 
breastwall. A roadway 8' wide between kerbs is provided on the top. 
Abutments and wings have been avoided as the structure projects well 
into the bank. Its total length is 78'. 

The factors that weighed in the adopton of a reinforced concrete 
design are (1) comparative cheapness, (2) the short period available for 
work and (3) availability of a competent contractor skilled in reinforced 
concrete work. 

Estimated cost of the work is Rs. 37,500. 

The design of the Outlet is shown on the adjoining pagfe. 

Campbell Aqueduct across the Puligedda Arm of the Kistna river * 



DESIGN for a DRAINAGE OUTLET 

ftt the MOUTH of MANGALAVANI CHINKU at ¥ of KISTNA T.TRB 1* FLOOD BANK 


































DESIGN for the AQUEDUCT 

ACROSS the PULIGADDA ARM of the KISTNA RIVER (36 spans of 30') 
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42,000 acres in Divi Island were hitherto irrigated by a system of 
channels fed by water pumped from the Kistna river. Pumping hus 
now been replaced by direct flow. An irrigation canal has been taken 
from the mainland to the Divi Island across the Fuligedda Arm of the 
Kistna river by means of a submersible aqueduct which functions as a 
bridge as well. The aqueduct which is of reinforced concrete consists 
Of two troughs 12'—0* wide and 5'—6" deep, carried on piers 4'—6" 
thick. It carries a discharge of 615 cusecs* and has four vents for 
surplusing excess water, two at each end. The downstream trough is 
covered by an It. C. slab and carries a road 16' wide. The foundations 
are protected against possible scour with It. C. piles on the up and down 
stream sides. The special features of the design are (1) the sides of 
the trough function as beams with special rigid end connection, effecting 
economy in cost and reducing obstruction to the passage of river floods, 
(2) special reinforcement has been provided for the bottom slab as well 
as for all the beams at the top, and the bottom slab has been anchored 
down to the piers by special holding-down bolts as the trough is liable 
to submersion in floods, and (3) provision is made for watertight expan¬ 
sion and contraction joints. On the rare occasions when the structure 
is overtopped by floods traffic over the roadway will be temporarily 
stopped. 

Total length of the aqueduct is 1,332 ft. It has 36 spans of 30 ft. 
each. Cost of the work is Rs. 7,45,000. 

The design of the aqueduct is shown on the adjoining page. 

Bengal. 

Re-conditioning of the A7tderson Weir, Damodar Canal. 

The following two interesting works executed in connection with the 
re-conditioning of the weir are described :— 

1. Franki sliefet piles .—The Anderson Weir over the Damodar river 
at Bondia was damaged considerably in the year 1935. There occurred 
an abnormal flood in the Damodar river on the 12th August 1935, and 
after the subsidence of the flood it was detected that in addition to other 
damage caused to the Headworks, cracks had developed in the 
downstream glacis of the Weir. Two lines of sheet piles were driven 
on the upstream and downstream ^ides of the Anderson Weir. Franki 
sheet piles were driven on the downstream side of the Weir, the Under- 
sluices and the Head Regulator. This is shown in the sketch on the 
adjoining page. Altogether 67,247 sq. ft. of reinforced Franki sheet 
piles (at a cost of Rs. 1,71,000) were used, the sheet piles being 15 ft. 
in height. Tt}e piles were reinforced with £* diameter M. S. rods 
placed vertically at centres of 6" approximately (5 Nos. in a length of 
2'— 7 "). diameter rods were used horizontally at 12* spacing, and 

the piles were also stiffened diagonally. The proportion of the concrete 
used was 6 :4 :1 *25. 
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2. Guniting the Anderson Weir Walt .—The Anderson Weir wall is 
made of mass concrete. The surface of the Weir became rough and it 
was decided that £" thick cement plaster be applied to the Weir writ 
by the Gunite process. The total area treated by the process is 65,874 
sq. ft. at a cost of Rs. 15,204. A 3 :1 mixture was applied under air 
pressure of 15 to 20 lbs. per sq. inch. 

Bombay. 

Improvements to Phaltan Sangvi Road. 

Between Phaltan and Sangvi where communication is necessary 
between Phaltan and Baramati, it is proposed to join the irrigation, 
tracts of Nira Right Bank Canal and Nira Left Bank Canal. The junc¬ 
tion is to be effected by bridging the Nira river and improving the 
existing road between the two places. The existing road is impassable 
for the greater part of the year and it is desirable to facilitate the traffie 
between the two places. The designs of the bridge, road and drainage 
works are in hand. 


Bubma. 

Nwadet Link Canal and Auxiliary Works. 

The Burmans threw weirs across rivers to feed their canals exactly 
as we do now, but they were not experts at masonry works and so left 
the heads of their canals open. The Zawgyi river in the Kyaukse 
district was dammed up in this way and in course of time the open 
headed canal enlarged till eventually it took practically the whole of 
the normal discharge of the river, the small amount escaping into the 
original bed being used some distance downstream to irrigate what is 
now known as the Nwadet and Kunze branch canals. 

With the annexation of Upper Burma the original Zawgyi river 
was mistaken for a canal which was named the Nwadet canal and a 
regulator was constructed where the Burmese weir existed, the Zawgyi 
continuing to flow down the enlarged Burmese canal. Since then 
considerable damage has been done to the Nwadet Canal in years of 
exceptional flood, since all excess water finds its way along what is- 
obviously its natural drainage line. 

The Nwadet Canal has now' been abandoned and the Nwadet and 
Kunze branch canals are linked up tp the Zawgyi river lower down ita 
existing course from above the Ngapyaung weir. The following is a- 
description of the work recently completed. 

"The Nwadet Link Canal takes off from the Zawgvi river 500'' 
upstream of the Ngapyaung weir and after cutting through a table-land 
of Hard Pan whefre the average depth of cut was 18', it turns 85* to 
the right, keeping this table land as its right bank for the next 6,000' 
feet. After this the alignment climbs on to the watershed and in a 
sing le straight line makes for the Bifurcation of the Nwadet and Kuns* 
Branch Canals. 
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Masonry works on this Link Canal comprise five falls, five bridges,, 
a distributary head sluice and the Head Begulator of the Main Canal. 
This Head Begulator was designed with its axis making an angle of 
60* to the axis of the river with a view to reducing the induction of silt 
into the canal. Of the falls three have raised crests, while the other 
two are flumed falls with Inglis baffles, and are combined with bridges. 
(A design for a canal fall recently prepared by Mr. C. 0. Inglis, C.I.E., 
is published in this Bulletin). 

The existing long and unwieldy Linzin Distributary was split into' 
two lengths. The upper half now being fed by a short length of 
channels which takes off directly from the river but whose Head Begu¬ 
lator is combined with the Head Begulator of the Main Canal in such 
a way that the independent control of water to either channel is pro¬ 
vided for. The lower half of the old distributary will be supplied with 
water from the Main Canal at a point three miles lower down by a 
channel 2,600 feet long. 

The Nwadet Link Canal and auxiliary works will be completed by 
the 20th August 1937.” 

Information Bureau and Library. 

As mentioned in the last Bulletin, the Library was kept open up to 
7-30 p.m. throughout the summer Beason, but few officers have taken 
advantage of this arrangement. 

2. The following are some of the enquiries dealt with during the 
quarter:— 

Biver training. 

Water lifting arrangements. 

Library science. 

Seepage and its measurement and prevention. 

Watercourse outlets. 

Design of*foundations for buildings. 

Miscellaneous. 

1. The following is an extract from Sir John Bussell’s ‘‘Beport on 
the work of the Imperial Council of Agricultural Besearch in Applying 
Science to Crop Production in India” :— 

“An All-India Irrigation Research Station'*. 

The development of irrigation is one of the most remarkable features 
of modem India. Three sources of water are used :— 

(1) canals from the great rivers—either snow fed rivers, or rain 

fed, and therefore requiring storage arrangements; 

(2) wells from the underground supplies in the plains ; 

(3) tanks filled by rain or streams trained down into them. 
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The area now irrigated is very large. Out of 227 million acres sown in 
British India in 1934-35 , 50‘5 million were irrigated; practically half 
<26 million acres) from canals, and one quarter (125 million acres) 
from wells; further schemes are being discussed. A striking develop¬ 
ment is the combination of irrigation works with the generation of 
electricity which promises to effect marked changes in the life of the 
larger villages and smaller town.* 

The supplying of water to the cultivator is the business of the irriga¬ 
tion engineer, and is usually well done in India. Two of the large 
provinces where irrigation is important, the Punjab and Bombay,'! 
have Research organisations and other provinces have Research Officers 
who, however, are not infrequently charged with other duties also. 

But the supplying of the water is only a part of the problem. A 
much more difficult matter is to use it advantageously so as to ensure 
permanent benefit to the district, and repayment of_tlie heavy capital 
costs. When a great dam or barrage has been opened with much 
ceremony and flourish of trumpets it must always be remembered that 
the problems still remaining are greater than those already overcome 
because they are more continuous, more subtle, and much less under 
the control of the experimenter. 

Three great groups of agricultural problems arise. 

(1) Selection or if necessary production of new varieties of crops 
suited to the new conditions. New selections and hybrids are produced 
in many parts of India and interchange should be freely arranged between 
the various staffs concerned. The final selection must necessarily be 
made in the region where the crop is to be grown. 

(2) The designing of the new cropping schemes. Usually the water 
supply is not entirely continuous but more is available at some seasons 
than at others. The cropping has to be so arranged that the best use 
can be made of the water and of the man and bullock labour available. 
Much more attention should be paid to this troublesome problem of 
arranging a sequence of crops at once profitable to the grower and 
permitting the best use to be made of the water. The potential im¬ 
provement is shown by the fact that even now some cultivators succeed 
in making the water go much further than others : some of the Punjab 
sequences are admirable : while some of the larger cultivators have 
worked out methods that deserve detailed study and trial elsewhere. 

In canal irrigation the water must be taken when it is given and 
the cropping scheme adjusted to the supply available. In planning a 
new canal irrigation project, therefore, the proposed cropping scheme 
should be as fully and as carefully considered as the engineering details. 

* Tbs Meerut tube well scheme under the supervision of Sir William Stamps is a 
notable example of a well planned effort to combine water supply with electricity end 
with such amenities as bathing and washing facilities. 

t litigation is chiefly by canals in the Punjab and from tanks in Bombay. The 
Bombay sohamss saw largely concerned with prevention of famine. 
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Where the water is supplied from tube wells greater control of the 
supply on the individual farms is possible, and therefore greater flexibi¬ 
lity in the cropping scheme. Another set of problem then arises: the 
best times to supply the water to each crop and the optimum quan¬ 
tities to give. 

These problems are fairly straightforward and present no special 
peculiarity. 

The soil problems, however, are much more difficult, especially in 
regions of canal irrigation. Waterlogging and neutral salts can be 
-dealt with, though the treatment may be very costly, but behind every 
large irrigation scheme there lurks the spectre of the alkali problems, 
for which in its final stages no economic solution has yet been found. 
Well designed experiments would no doubt suggest methods of dealing 
with the incipient stages when action is possible, and these should 
certainly be undertaken as early as possible. Constant watch should 
also be maintained to ascertain whether the salted and waterlogged 
areas are increasing or decreasing. Photographic aerial surveys would 
probably be the speediest and most effective means of doing this. 

It may be laid down as an absolute rule that no irrigation scheme 
should ever be carried out until a proper soil survey of the region has 
been made. Areas containing Balt or liable to serious waterlogging 
should only be brought into the scheme after consideration. This may 
necessitate a survey of the floor of the region, as described on page 128. 
A good preliminary survey reduces the risk of trouble to a minimum : 
but it is always there and on some of the existing schemes it is consi¬ 
derable. 

All the various problems concerned are being studied at some or other 
of the Research Institutions, but the work is scattered, it is uneven in 
quality and in scale, and it lacks unified direction. I strongly recom¬ 
mend the stablishment of a Central Irrigation Research Station to 
undertake investigations on all agricultural problems associated with 
irrigation, and to supervise or be closely linked up with other irrigation 
investigations supported by the Council. The Station must be situated 
in the heart of a large irrigated area : the Punjab or Sind are obvious 
possibilities, probably the Punjab would be better as it could there be 
closely associated with the existing Institution at Lahore and with the 
college at Lyallpur. 

But I cann ot too strongly emphasise the difficulty of the work and 
the necessity for choosing the staff solely on the ground of their ability 
to do it. Suitable men are extremely scarce, and any restriction on the 
choice ie likely to prove fatal to the scheme. 

The Lahore Institute would remain as at present the centre for 
engineering research. It is so well staffed that it could probably widen 
its scope and undertake research on the surfacing of earth roads in rural 
districts, a subject which is not so remote from its present work as 
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might at first sight appear. I suggest that the Council consider the 
advisability of discussing this possibility with the Irrigation Depart* 
ment.” 

- 2. The following are some items of interest in the Punjab :— 

(i) Work on a few experimental tube wells is in progress; from. 

these it is intended to obtain information on which the 
future of tube well irrigation in the Province may be 
judged. 

(ii) Progress continues with the drainage systems for the northern 

part of the Punjab irrigated area. It is hoped that these 
drains will materially assist in stabilising the rising sub¬ 
soil water table. 

Experiments in connection with the staunching of channels on 
an increasingly larger scale continue to be made with the 
object of obtaining final and conclusive evidence of the 
value of the sodium carbonate treatment. 

(iii) In Northern Punjab the Monsoon has been very meagre 

and river discharges lower than usual. The reconstructed 
Marala Weir has functioned satisfactorily though it has 
not yet been very highly stressed this summer. 

(iv) Water surface slopes are being observed on the Western 

Jumna Upper Main Line and Lower Main Line to watch 
the effect of silt exclusion at Dadupur on the bed and water 
surface slopes of the Canal below Dadupur. Similar data 
is being collected on the Upper Bari Doab Canal in view 
of the construction of a silt excluder at its head in the 
next winter. 

(v) Experiments were made at the Malikpur testing station on 

the Upper Bari' Doab Canal to arrive at the width of canti¬ 
lever slab required to keep shingle out of the canal. The 
slab will be constructed during next winter. 

(vi) Work will be commenced shortly on the construction of a 

link canal, capacity 700 cusecs, from the Lower Bari Doab 
Canal near Montgomery to the Pakpattan Canal. This 
link canal will enable water set free in the Ravi by the 
Haveli Canals Project to be utilized in the Nili Bar Colony 
of the Sutlej Valley. 

(vii) It has been decided to put a line of sheet piles below Islam 

Weir, and the work, which will cost about Rs. 3J lakhs, 
will be carried out this winter. 

(viii) Very interesting experiments have been carried out at 
Malikpur to study the layout of Guide Banks and arrange¬ 
ments for Diversion Cuts for the proposed Trimmu Head- 
, works. The results obtained from the model are 

considered to be very satisfactory indeed; details of the 
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experiments and the results achieved will issue in a sepa¬ 
rate publication. Further experiments at Malikpur arc 
in progress to study the effectiveness of various devices foi 
excluding silt from entering canal heads. 

(ix) Work on the Trimmu Headworks has been commenced. The 

canal Eailway line from Mudduki to the Station areas has 
already been laid. Tenders for Trimmu Barrage gates 
were received from eight firms. The contract has been 
given to the Public Works Department Central Workshops 
at Amritsar. Tenders for opening a new Quarry at 
Sikhanwala to supply stone for the Haveli Project have 
been accepted. 

(x) The second circle of the Haveli Project has also been opened 

with K. B. M. Iqbal Hussain as the Superintending 
Engineer. The work in this Circle will mostly comprise 
of remodelling of the existing Canals of the Sidhnai and 
Chenab Inundation series. 

(xi) The Thai Canal Project is still under further investigation. 

3. The U. P. Weeekly Progress Report on Research mentions the 
following items of interest :— 

(i) The Bulandshahr Power House Model Experiments for deter¬ 

mination of scour have been finished and the report is 
under preparation. 

(ii) Draw-dowto curves for certain tube wells for determination 

of transmission Coefficient are under preparation. 

(iii) The preparation of the modified Etcheverry instructions for 

the design of flumed structures using constants determined 
by discharge observations on the Karon Nadi Flume is in 
hand. 

(iv) A Jesson type ot metering flume has been constructed on the 

Dehra Distributary, Ganges Canal, in accordance with 
U. P. Design No. 272 R. D. 2, given in U. P. Technical 
Memorandum No. 6, and it is stated that the weir meter¬ 
ed perfectly with as low a loss of head as O'15 ft., the 
depth of the w 7 ater over the crest being 1'4 ft. It is now 
proposed to construct a similar flume on the Mat Branbh 
to deal with a maximum discharge of 1710 cusecs. 

(v) Rehbock sills have been fitted to the new falls on the Kheri 

Branch. 

4. In the United Provinces [dots of light usar in the lower portions 
of the Sarda Canal are being reclaimed in conjunction with the Agricul¬ 
tural Department. To date, approximately 400 acres have been taken 
up. The process consists of sowing sun hemp with canal water in May 
and afterwards ploughing in and sowing a salt resisting rice. Water 
is given free to land owners for two years to encourage them to break 
up their light usar land, and the results to date appear promising. 

b2 
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5. it has been learnt from the Director of Irrigation, Ceylon, that 
they have adopted the Lacey Formulas for designing and* remodelling 
channels in Ceylon. 

6. The lower reach of the Tisza river in Hungary has been reduced 
in length from 700 to 435 miles—38 per cent—by 112 cut-offs. (For 
further particulars see the “literature” section). 

7. Mr. M. R. Richardson, Chief Engineer, U. P., Mr. J. D. H. 
Bedford, Chief Engineer, Punjab, and Mr. A. Gordon, Chief Engineer, 
Sind, will represent the Board at the next meeting Of the Crops and 
Soils Wing of the Board of Agriculture and Animal Husbandry in India, 
to be held at Lahore in December 1937. 

8. Mr. C. G. Barber, C.I.E., M.B.E., Officiating Superintending 
Engineer, P. W. D., Madras, who was on leave in England, attended 
the annual meeting of the Executive Council of the International Com¬ 
mission on Large Dams held in Paris on 28th June 1937 as a delegate 
of the Central Board of Irrigation. Mr. C. B. Fooley, C.I.E., the hono¬ 
rary representative of the Board in England also attended. 

9. Mr. R. T. Harrison, formerly Chief Engineer in Bombay, was 
invested with the insignia of the C. S. I. by His Majesty the King at 
Buckingham Palace on the 13th October, eight years after it was 
awarded. Mr. Harrison has been in Jamaica since he retired. 

Literature. 

The following literature was received during the quarter. 

Readers are reminded that they are at liberty to borrow any of the 
literature in the Board’s library, in accordance with the rules published 
in Bulletin No. 3, and to submit enquiries on any matter dealing with 
irrigation and allied subjects. 
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CIVIL ENGINEERING AND PUBLIC WORKS REVIEW. 

vol. xxx;n. 

No. 372—June 1937. 

Underground Water Supplies. 

At the forty-second general meeting of the Institution of Water 
Engineers, the President made some remarks regarding 
the urgent need of restricting the unscrupulous exploita¬ 
tion of underground water resources in Great Britain. As- 
’ the law' stands, it is open to any property owner to sink, 
any number of wells in the near vicinity of the works of a 
water undertaker and by abstracting water without limit 
for his own purposes, to cause shortage in the public water 
supply without the water undertaker having any redress. 
The result of this indiscriminate exploitation of under¬ 
ground water is evidenced by a steady drop in water level 
which iB taking place in a number of artesian and semi- 
. artesian, basins, which is giving cause for serious alarm. 
. A restriction of the quantity of water pumped out is be¬ 
coming increasingly necessary. 


Foreign Notes. 

Bridges'on German Motor Roads. 

Two German bridges are briefly described. One of them is a 
. reinforced concrete girder bridge of the continuous type, 
having 3 spans of 72 ft. 97 ft. and 72 ft. respectively. 
The girders are 2-5 ft. thick and their underside is curved. 

The ‘second bridge consists of a reinforced concrete deck carried 
on cross girders which rest on solid spandrel arches. There 
is no bracing between the spandrels and the structure has 
a light appearance. The spandrel arches are 2*1 ft. thick 
and at 19-7 ft. centres. There are five spans varying - 
from 82 ft. to 92 ft. 

A Difficult Sheet Pile Foundation. 

The construction of the right bank pier of a bridge over the 
Rhine at Duisburg is briefly described. The pier was 
constructed within a sheet pile cofferdam. The inter¬ 
locking piles were of 32—38 ton steel, 56 ft. long and were 
driven to 50 ft. below mean water level, the.bottom of the 
foundation excavation being 40 ft. below mean water level. 
A 4 ton steam hammer with a stroke of 4 ft. was used and 
the minimum penetration per blow was '02 in., some- 
piles requiring 5000 blows. 
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Land Reclamation Works in Germany. 

A ten year plan for land reclamation on 150 miles of coast is 
now in course of execution in Germany. A total area of 
1,250,000 acres representing a strip 13 miles wide on the 
150 miles of coast lies witnin the scope of the work. A 
chain of islands representing the mediaeval province of 
Freisland lies a short distance off the coast and the object 
of the reclamation work is to recover all the land between 
the islands and the mainland. The method of reclamation 
being followed is to form large sheltered areas by the con¬ 
struction of stone pitched dams which frequently serve 
to connect the mainland with the islands. Within the 
sheltered areas smaller enclosures 400 yds. wide are formed 
by means of double rows of piles with mats anchored with 
stones in between. These areas are allowed to silt up. 
A drainage system is provided to take away the water 
rapidly so that the newly deposited silt may get consolidat¬ 
ed before the next tide. 

The Vibration of Concrete. Walsh. 

Vibration as a means of consolidating concrete is rapidly be¬ 
coming more commonly used. There are two main reaeons 
for this : 

1. The reduction of labour in placing and compacting con¬ 

crete. 

2. The satisfactory placing and compaction of concretes 

that are too stiff for consolidation by tamping. A 
stiff mix with low water cement ratio results in 
high strengths and densities. 

This article describes five different methods of applying vibration 
to concrete, namely the vibrating table, external vibration, 
surface vibration, internal vibration, and combined sur¬ 
face and internal vibration. A few types of vibrators are 
described, and the advantages of various methods of vibra¬ 
tion are discussed. Frequencies suitable for different 
methods of vibration are mentioned. In a U. S. Govern¬ 
ment work at Davenport comparison was made between 
hand placed concrete and concrete placed by internal 
vibrator, and it was found that with the same water cement 
ratio both the cement and the sand in the mix could be 
reduced without detriment to the quality. 

A special form of surface vibrator has recently been developed in 
France for compacting and finishing concrete protection 
on the side slopes of canals and reservoirs. Working on 
a side slope of 2:1, one of these machines placed 290 sq. 
yds. of cement 6 inches thick per day of 8'hours. The 
surface finish was good and required no trowelling. Out¬ 
puts of vibrators as obtained in the London area are given. 
In conclusion the author gives a summary of recommenda¬ 
tions for the use of external, Internal, and surface vibrators 
which will be very useful in practice. 
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The Factor of Safety in Pile Driving. Allin. 

The pile driving formulae which have been in general use up to 
recent years usually contain constants varying between 6 
and 12 selected by their authors as factors of safety. This 
procedure was justified in view of the empirical character 
of the formula'. But in modern rational formulae there 
is no reason why a more discriminating choice of a factor 
should not be made so as to suit individual conditions. 
The rational impact formula for piles is based on certain 
assumptions which are not fully justified. There is thus 
a gap between theory and practice and this article dis¬ 
cusses some aspects of this gap with a view to discover 
means of bridging this gap by practical measures and suit¬ 
able adjustment of the factor of safety. The main dis¬ 
crepancies between theoretical and actual values of resist¬ 
ance to penetration for cohesive and non-cohesive strata 
are explained and allowances to be made for factor of 
safety are given. 

Bellmouthkd Weirs and Tunnel Outlets for 
Disposal of Flood Water. Binnie. 


Extracted from a paper read before the Institution of Water 
Engineers. Early applications of this type of overflow 
date back to 1896 and in many cases the use of this type 
has resulted in considerable reduction of costs. A table 
giving particulars of various designs of bellmouth over¬ 
flows used in a number of actual works is included. 

In designing several of these, model experiments were under¬ 
taken to determine the best shape of the bellmouth and 
also to determine their behaviour under operating condi¬ 
tions. The experiments carried out for the Jubilee reser¬ 
voir in Hong Kong are described in some detail and the 
conclusions arrived at given. Other experiments and 
improvements carried out as a result are also mentioned. 

No. 373—July 1937. 

Notes of the Month. 

Boad Besearch. 

The second annual report of the Boad Besearch Board for the 
yqttr ended March 31, 1936 has been published. Many 
• road failures have been shown to be due to the foundations 
giving way. The report describes tests which have been 
devised to investigate the characteristic properties of soils. 
Flaky and elongated material is unsatisfactory for road 
construction. Practical methods for studying and measure¬ 
ment of the shape of road aggregates have been devised. 
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■ In concrete roadwork, it is extremely difficult to secure a rigid 
control of mixtures, especially with reference to the water 
content. Three road testing machines are being used to 
find the relative strength of different bituminous construc¬ 
tions. A standard machine consisting of a motor cycle 
with sidecar has also been developed for the study of 
skidding. 

Ant Conditioning in the Tropics. 

A new and economical method of insulation against radiant heat 
by means of reinforced aluminium foil has recently been 
demonstrated. As a result of experiments carried out it 
has been possible to produce a portable cubicle, coupled 
with a small air conditioning unit which can be plugged 
into an ordinary electric supply, and so enable the condi¬ 
tions inside the cubicle to be kept at an even temperature 
and humidity, irrespective of the surrounding conditions. 

Structural Welding : A Study of German 

. Practice : Significant Contrasts. Bandy. 

Describes three types of welded building structures now being 
erected in Germany and deals with the principal features 
, of the three types. Formulae required for the design of 
a few types of two pin structures which are the most 
common and favoured types of welded construction in 
Germany are given. 

The Behaviour of Piles in Cohesive Soils. Allin. 

When re-driving piles after a period of rest into water bearing 
cohesive soils of low permeability such as soft clay, loams, 
and fine grained silts, the resistance to penetration of the 
piles shows an increase of value. Such is not the case 
in highly permeable and non-cohesive strata. The period 
necessary for the full resistance to develop after driving 
is estimated between one and two days and varies with the 
moisture in the soil and its degree of permeability. The 
author discusses the causes of this phenomenon in the 
case of clay and considers whether this improved resistance 
of the pile after a period of rest should be taken advantage 
of in design. This improved resistance is to be ignored in 
the design of piles subjected to shock or vibration but 
may he taken advantage of where piles are not likely to be 
subjected to any disturbance. 

Sinking Monoliths and Caissons in Compressed 
Air. Cogdon. 

For building concrete quay walls in deep water, sinking of 
monoliths or caissons in compressed air is the most 
adaptable to any circumstances but the cost of this method 
is very high. The principal advantage of the method is 
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that the foundations of the proposed structure can be 
inspected in their natural state. Tlie essential features of 
a caisson are described and the steps in the sinking of a 
caisson from the pegging out on the site to the completion 
of sinking operations and filling with concrete are describ¬ 
ed, and the precautions necessary in sinking the caissons 
are mentioned. Principal features of the compressed air 
plant are briefly described. Special reference is made to 
two types of monoliths and caissons used recently in the 
construction of a deep water quay. The design of these 
monoliths and caissons is described and an acoount of 
their sinking is given. They were sunk through magne¬ 
sium limestone with a mean rate of sinking of 1 to 2*75 
ft. per 24 hours. 

The Examination of Welds by X-Rays. Schons. 

Describes a recent development of testing welded joints b'y 
X-Ray apparatus. 

The Lateral Forcbs on Stanchions in Single 
Story Buildings. Voce. 

This is the concluding article of a series which appeared in pre¬ 
vious issues. Certain diagrams are given from which 
deflection factors can be calculated to obtain deflections in 
different types of stanchions. The use of the diagram is 
illustrated by several examples. 

Tests on Shrinkage of Concrete. Shank. 

Results of certain experiments with plain concrete and rein¬ 
forced concrete specimens for the determination of shrink¬ 
age and shrinkage stresses are given in this article. The 
specimens were made of concrete having five different 
cement water ratios and measurements were taken over » 
period of 500 days. The results are shown graphically 
and are analysed and discussed. Some of the conclusions 
arrived at are : 

1. Richness and strength have no apparent effect on the 

shrinkage. 

2. There is a sudden change in the rate of shrinkage at 

some time after exposure to dry air, about two 
months in the case of the specimens concerned. 

New Diagram for the Design of Channels. 

A diagram is given from which dimensions of channels of capa¬ 
cities from 0 to 3000 cusecs having 1 to 1 side slopes and 
a value of Kutter’s N = *030 could be quickly and accurate¬ 
ly determined. Corrections are given at the top of the 
diagram which enables channels with other side slopes and 
values of N to be worked out. Several examples illustrat¬ 
ing the use of the diagrams are worked out. 
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Noras op the Month. 

New Watbrloo Bridge. 

The new Waterloo bridge, the construction of which will shortly 
commence consists of 5 spans of 238 ft. Bach span will 
consist of twin arches side by side with a flat soffit 33 ft. 
wide between them. The arches and flat soffit will be of 
reinforced concrete. Much of the concrete in the bridge 
will be vibrated. 

The Gabel Aulia Dam. 

This dam which is the longest in the Egyptian system is situated 
in the Sudan some 25 miles south of Khartoum on the 
White Nile, and has recently been completed. The Blue 
Nile and the White Nile join at Khartoum. The Blue 
Nile carries a very large volume of water during the flood 
period July to September, as compared to the White Nile. 
The heavy flow of the Blue Nile tends to pond back the 

• White Nile to a distance of 200 miles above their junc¬ 
tion. Towards the end of the rainy season the diminution 
of flow of the Blue Nile releases this ponded up water, 
causing a surge late in the year. The Gebel Aulia Dam 
has been constructed with a view to holding back the 
White Nile, and releasing its waters gradually thus pre¬ 
venting the surge. 

The total length of the structure is 4998 metres. It consists of 
two sections, a masonry dam 1693 metres long, and an 
embankment with an impervious concrete core wall 3305 
metres long. The masonry dam consists of two lengths 
of solid section, and a length containing 60 sluices and 
lock in between. The masonry section of the dam is of 
granite throughout while that of the embankment section 
is of compacted filling faced with mosaic sandstone pitch¬ 
ing. The dam has a continuous roadway on top 4*5 
metres wide. 

The underlying formation at the site consists of friable sandstone 
into which a continuous cut-off wall has been tied. The 
cut-off trench is 1-5 metres wide, and 2 metres deep in 
the solid rock. Granite rubble masonry set in 2 to 1 
cement mortar was used in the trench to form a cut-off 
wall. The main body of the dam was built of granite 
rubble masonry set in 3 to 1 cement mortar. The uj>- 
stream and downstream slopes are faced with semi- 
dressed hexagonal mosaic granite blocks. The upstream 
slope has a batter of 1 in 40 while the downstream slope 
has a batter of 1 in If. 

The sluice section consists of 60 sluices 4 5 metres high by 8 
metres wide, fitted with rolled steel gates. 
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The embankment dam consists of a core wall of 6 to 1 mass 
concrete 3 metres wide carried down to the rock and keyed 
therein. The upstream slope .is 2 to 1 and the downstream 
slope 3 to 1. The slopes are faced with heavy sandstone 
mosaic pitching. On the upstream side, large blocks of 
sandstone are placed, extending from the toe of the em¬ 
bankment up to high water level, to serve as wave breakers. 

The length of the reservoir created by the dam will be 300 kilo¬ 
metres with a maximum width of 7 Km. The usable capa¬ 
city is estimated to be 3,500,000,000 cubic metres. 

The Allington Sluices. 

These sluices are situated at the junction of the tidal and non- 
tidal reaches of the river Medway and were constructed 
as part of a comprehensive scheme for flood alleviation in 
the Medway Valley. The new gates consist of 3 verti¬ 
cally rising roller gates electrically operated. The struc¬ 
ture consists of a reinforced concrete floor slab, massive 
concrete piers and abutments, and a reinforced concrete 
foot-bridge and superstructure. The floor slab is designed 
as continuous beam so that the weight is spread uniformly 
over the whole breadth of the foundations. Other features 
of the structure are described. 

Flood Control for London Reservoir. 

The Brent Reservoir is situated in the Urban Districts of Hendon, 
Willesden and Kingsbury and is being utilized for the 
supply of water to the Grand Union Canal. Escape for 
flood water was provided by means of an arched masonry 
weir and two culverts. Under the Reservoirs Safety Pro¬ 
visions Act of 1930, the existing means of disposal of 
flood water were considered inadequate and additional 
means of disposal of flood water in the shape of 5 siphons 
were constructed in the body of the old weir in such a 
manner as not to interfere with the culverts which would 
normally discharge the water, the siphons coming into 
operation in an emergency. The siphons are briefly des¬ 
cribed, with illustrations. 


CONCRETE AND CONSTRUCTIONAL ENGINEERING. 

VOL. XXXII. 

No. 6—June 1937. 


Design of Arch Roofs. Terrington. 

This is the first of two articles on the method of calculating the 
bending moments, thrusts and shears at any point in rein¬ 
forced concrete roof arches. Roof arch problems are 
essentially different from bridge arch problems because 
roof arch profiles are not generally smooth and regular 
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curves. A method of direct calculation in the case of some 
types of roof arches with freely supported and fixed ends 
is outlined in this article. The method is based on the 
elastic theory which gives the only satisfactory solution 
of all arch problems. A number of equations giving bend¬ 
ing moments and thrusts, etc., for points on the arch 
profile for vertical loads, and horizontal or wind loads are 
derived from first principles. An actual example is worked 
out illustrating the use of the equations. 

The Bouldeb Dam. 

Extracted from a lecture on the Builder Dam delivered to the 
Institution of Civil Engineers by Mr. J. L. Savage, Chief 
Designing Engineer, Bureau of Reclamation, U. S. A* 
It deals mainly with interesting points in connection with 
the preparation and placing of concrete in the dam and 
diversion tunnels. ''See page 60 of Bulletin No. 6). 

The Impact Test for Piles. 

Comments on an article published in the March issue of the 
journal. (See page 27 of Bulletin No. 6). The writer 
considers that the author of the original article hardly 
does justice to the advantages of the present method of 
impact test and discusses these advantages. He questions 
the value of driving test piles in determining the bearing 
capacity of pile groups which varies greatly in different 
kinds of ground, and considers the procedure to be expen¬ 
sive. 

Mr. Pimm, the author of the original article in replying to the 
above comment says that the method of driving test piles 
is not expensive because the tests are made by means of 
a special test pile which is recovered, the same pile being 
used throughout the job. A site can be completely covered 
with the special test pile and there can be no difficulty in 
determining the bearing capacity of pile groups. 

The Modular Ratio ; A New Method of Design 
omitting m. 

Comments on the above paper published in previous issues of 
the journal by a number of correspondents. 

Vibrating Concrete on Slopes. 

Describes a novel method of vibrating concrete placed in the 
sloping sides of an aqueduct 5576 yds. long on the 
channel leading to the Champanbest-aux-Bois Reservoir. 
The vibrating apparatus consists of a travelling platforai 
fitted with a vibrator composed of a steel plate 6 ft. 6 in. 
long having a useful width of 18 inches and rounded at 
the edges and stiffened by angle irons. Welded lugs on 
this plate receive the blows of the pneumatic vibrators. 
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This plate is moved up and down the slope by hand winches 
connected to an axle mounted on rollers travelling along 
the channel sections which form the inner sides of two 
ladders on either side of the plate. The ladders form a 
working platform whose plane is parrallel to the slope of 
the channel side. The ladders are connected at the top 
and bottom by cross girders which move horizontally on 
channel rails in the direction of the channel. After vi¬ 
bration is competed on a certain width of the slope the 
platform moves forward, complete with vibrators, to the 
next adjacent strip. 

Son. Line Method of Rapt Design. Baker. 

The concluding article of a series on the design of beams and 
rafts for foundations and basement floors. In this article 
a comparison is made of results of soil line method with 
exact elastic support method and it is shown that results 
from the former are as reliable for all practical purposes 
as those from the latter. The method is rational and 
effects large economies which more than justify a little 
expenditure on experimental work to find safe values of 
the basic soil constants which are required for this method. 

A New Tamping Machine. 

On the construction of the San Gabriel Dam in U. S. A. a power 
driven tamper weighing about half a ton is being used. 
The machine consists of a four cycle single cylinder in¬ 
ternal combustion engine designed to lift the device bodily 
by using the energy generated in the explosions. The 
device is in the shape of a heavily truncated cone to the 
top of which handlebars and a petrol tank are attached. 
Dry cell batteries and an ignition coil are carried on the 
operator’s back. Explosions are produced by a push- 
utton contact operated from the right handle bar. The 
machine leaps upward by 9 inches and moves forward at 
the same time by the same distance, guided by the operator 
who manipulates the handlebars. Fifty blows a minute 
can be delivered to the surface to be compacted. The 
average performance is about 3000 sq. ft. per hour of 
operation. 


No. 7—July 1987. 


Design of Arch Roofs. Terrington. 

. Continued from previous issue. The method of calculating 
horizontal thrust and tangential shear at any point of an 
arch section is explained and examples are worked out to 
illustrate the procedure for various types of support and 
conditions of loading. 
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The Modular Ratio : A New Method of Design 
omitting m. 

Further comments from a number of correspondence on the series 
of articles on Prof. Saliger’s method of calculating rein¬ 
forced concrete without the use of a modular ratio. 

Cement Paint. 

A cement paint is being manufactured in England under the trade 
name of “Ellicem”. It is supplied as a powder which 
when mixed with water is claimed to adhere firmly to 
brick, plaster, metal, glass, concrete, etc., without the 
necessity of roughening the surface. The paint is quick 
setting and is stated to give a hard weatherproof stone¬ 
like finish which continues to harden over a period of 
months and will not crack due to expansion or contrac¬ 
tion. 

No. 8—August 1937. 

Alveley Bridge. Mason. 

The fundamental problem in the construction of the bridge des¬ 
cribed in this article was to overcome the difficulty in 
bridging a river liable to sudden floods bringing down heavy 
debris which would make the use of falsework supported 
in the river bed hazardous. The bridge was erected by 
cantilevering out consecutive sections from each bank until 
the gap became small enough to close in one operation. 
The bridge is on the river Severn and consists of a river 
span of 150 ft. and two shore spans of 60 ft. There are 
two parallel girders continuous over three spans and mono¬ 
lithic with the river piers which sustain the greater part 
of the weight of the bridge. Details of construction opera¬ 
tions are described. 

Design of Domes. Terrington. 

An article describing in full detail the method of design of a 
reinforced concrete dome. An example is worked out to 
illustrate the. method. 

Stresses in Arch Sections. Saunders. 

After obtaining the value of moment and normal thrust, the 
accuracy of calculated stresses in an arch rib depends upon 
the accuracy with which the proportionate depth to the 
neutral axis is obtained. Several methods are used includ¬ 
ing trial and error. A direct graphical method is indicated 
in this article and an example of its use is given. 

The Modular Ratio—A New Method of 
Design Omitting m. Kazinczy. 

Guldan. 

Fogany. 

Further comments on this paper published in January, February 
and March 1937 issues of this Journal are given. 
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Vol. CLXIIL 
No. 4245—May 21, 1937. 

The Gebel Aulia Dam. 

The Gebel Aulia Dam on the White Nile near Khartoum ha@> 
recently been complete*} four months in advance of the 
scheduled time. It has a total length of 3 miles and a 
height of 60 ft. and is the longest in the Egyptian Irriga¬ 
tion System. (See also under “Civil Engineering & Public- 
Works Review”, August 1937 in this Bulletin). 

Modern Hydraulic Turbines. Watson. 

Continued from previous issue. Describes some types of control 
mechanism of modern turbines including governors and 
relief valves. 

No. 4249—June 18, 1937. 

Chester Waterworks Improvements. 

Describes a reinforced concrete service reservoir recently built 
with a capacity of 10 million gallons, and a reinforced 
concrete water tower with a capacity of 200,000 gallons 
and having a total height of 102 ft. from ground level. 

American Engineering News. 

Vibrating Concrete Pavement. 

In road building work, the State Highway Department of Illinois 
has experimented with the vibratory treatment of con¬ 
crete, with satisfactory results. On recent work half was 
done with stone concrete and half with gravel concrete, 
divided into two classes, one ranging from 2 inches to 1 
inch in size and the other from 1 inch down to £ inch in 
size. In gravel concrete, the most workable mixture had 
40 per cent, of the coarser and 60 per cent, of the finer 
aggregate while in stone concrete the proportions were 
35 and 65 per cent. High frequency electric vibrators were 
fitted to the finishing machines and the vibration frequency 
ranged from 3950 to 4075 impulses per minute. The 
finished work met all expectations and had greater strength 
at normal cost. 

No. 4250—June 25, 1937. 

A New,.Zambesi Bridge. 

This is a suspension bridge to be constructed on the Zambesi 
at the Chirundu Gorge and will form an important link 
between > Northern and Southern Rhodegia., 
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Beach Erosion, 

The Chief of Engineers, U. S. Army, appointed a board known 
as “The Board on Sand Movement and Beach Erosion” 
for the purpose of conducting investigations on the erosion 
of breaches which has assumed serious proportions of late. 
The Board has published an interim report which places 
the information obtained up to the present in a form which 
can conveniently be referred to by persons interested. 
The main line of investigations included a study of the 
sand movement, relation of sand size to shape of foreshore, 
littoral drift and breach improvement by groynes. The 
findings and conclusions of the Board with regard to the 
various investigations conducted are discussed. 

Vol. CLXIV. 

No. 4251—July 2, 1937. 

Mosquito Control Engineering. 

Abstracted from a series of articles published in the Engineering 
News-Record in July 1936. (See pages 52—54 of 

Bulletin No. 3). 

Miscellanea. 

A new T rustproof paint has recently been put on the market, it 
is formulated on a chlorinated rubber base and is known 
as “rust-eeter”. When applying the paint it is not neces¬ 
sary to clean off all the rust on a metal but merely to 
clean off loose scale and grease, and when the paint is 
applied it reacts on the rust and transforms it into an 
essential part of the protective coating. It is applied either 
by brush or spraying and sets in twenty minutes. 

No. 4252—July 9, 1937. 

The Royal Show at Wolverhampton. 

* 

A motor garden cultivator, a motor plough, and a grass drying 
plant are described. These were exhibited at the Royal 
Show at Wolverhampton held from 6th to 10th July 1937. 

The Inland Water Survey of Great Britain. Hetherington. 

(See also under “Water & Water Engineering”, July 1937 in 
this Bulletin). 

No. 4253—July 16, 1937. 

The Royal Show at Wolverhampton. 

Describes a mobile grass drying plant and a number of other grass 
drying plants, a grass cutting and loading machine, a 
weed cutter and a rapid trench, digger exhibited at the 
show. 

c 2 
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Engineering Notes prom China. 

New Irrigation Methods in China. 

An enormous area in China is devoted to the cultivation of rioe. 
For thousands of years the rice fields were irrigated by 
lifting water by man power from rivers and canals on to 
the fields. In recent years a large number of small boats 
have been equipped with portable oil engine pumps in 
Central China. Owing to poverty of the rice farmers, the 
Chinese agents of the Oil Companies purchase the machin¬ 
ery and guarantee to the farmers satisfactory irrigation 
at an agreed annual rate per acre irrigated. 

The Reinforced Concrete Association. 

The Chairman of the Association reviewed the work of the 
Association in 1936 at its recent annual general meeting. 
The Chairman’s address is briefly outlined in this article. 
In describing the Association’s research work it is stated 
that work on redistribution of moments in reinforced con¬ 
crete beams and frames was completed. An investigation 
into the cause and prevention of cracking is in progress and 
the results obtained so far have been published. The effect 
of the grading of aggregate on the strength and workability 
of concrete has been studied. 

No. 4254—July 23, 1937. 


Miscellanea. 

A New Building Material. 

A new building material which is said to have high insulating 
and acoustical values and at the same time to be fireproof, 
moistureproof, verminproof and impervious to decay has 
recently been put on the market in the U. S. A. The 
name of the material is ‘mikolite’ and it is produced by 
heating a micacious mineral ore at 2000°F for 15 seconds. 
It is claimed that it is the only known micacious material 
capable of withstanding mixing action without breaking 
down, and having an affinity for binders such as cement 
gypsum, etc. 

The Development of Irrigation in India. 

A review of the statistical report on Irrigation in India for the 
year 1934-35 published by the Department of Industries 
and Labour of the Government of India. The area irrigat¬ 
ed from Government works amounted to 29,880,000 acres 
which is nearly one-seventh of the whole area under crops 
in British India. The gross revenue from water rates was 
Rs. 1,234 lakhs and the working expenses Rs. 492 lakhs 
showing a net return of 4-9 per cent, on the Capital Ex¬ 
penditure. The estimated value of the irrigated crops is 
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Rs. 9,111 lakhs. The two largest projects recently com¬ 
pleted but not yet fully developed are the Lloyd Barrage 
Project and the Mettur Dam. Other major schemes which 
are under consideration are the Tungabhadra Project in 
the Madras Presidency, The Haveli Project in the Punjab, 
the Grand Trunk Canal in Bengal, and the Gumal River 
Scheme in the North West Frontier Province. 

The formation of the Central Board of Irrigation and the Re¬ 
search Committee of the Board is described and some of 
the problems before the Research Committee are mention¬ 
ed. These include waterlogging, canal lining, and use of 
models in connection with investigations of the meandering 
of rivers. 


No. 4255—July 30, 1937. 

River Nene Improvement Works. 

Works are now being carried out to improve the river Nene 
which flows into the Wash. Much of the projected work 
consists of dredging, bank protection by piling, and con¬ 
struction of a number of locks and sluices. These works 
are briefly described. A portion of the river is being 
canalised and forty-four locks are being constructed in 
this reach. 

A New Deep Water Supply for Croydon. 

A deep well is being constructed for the water supply of the 
Borough of Croydon. A special method of well boring is 
being used, and a 17 inch test hole has been drilled to a 
depth of over 1,100 ft. in less than 300 working hours. 
A feature of the system is the use of a continuous stream 
of liquid clay which is pumped down through the hollow 
rods of the rotating drill. It emerges through orifices in 
the bit and then rises up the borehole, overflowing into a 
settling tank at the top whence it is drawn into the pump 
again. This circulation of liquid clay provides a means of 
washing out the debris from the drill and carrying it in 
suspension into the settling Tank. 

If the stratum is porous, some of the clay is absorbed and this 
fact is indicated by a drop in the level of the clay which 
returns in the settling tank. When the test boring has 
been completed to a depth exceeding that to which it is 
intended to drive the well, work is suspended, leaving the 
clay to settle in the hole. As it settles, it dries and pro¬ 
vides an impermeable coating right down the tube. The 
well is mechanically reinforced against caving in and all 
natural water flow from permeable strata is sealed off. 

The various stages of the well sinking operation are described 
and explained with the help of sectional diagrams. A 
high pressure pump is used for the circulation of the 
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liquid clay. After placing the steel casing tube in posi¬ 
tion, a liquid mixture of pure cement and water is cir¬ 
culated by the same high pressure pump and a .permanent 
cement seal about an inch thick is formed round the casing. 

No. 4256—August 6, 1937. 

Standing Wave Problems, No. I. Blench. 

This series of articles refer to the two problems (a) determination 
of the position of the standing wave on a gently sloping 
weir glacis and ( b ) design of a fall so that the standing 
wave shall not move off the glacis on to the channel bed. 
In this article, which is the first of a series of three, the 
graphical representation of Bernouilli’s equation and the 
hydraulic jump equation, are discussed. The energy of 
flow at a section is defined, and the procedure of obtain¬ 
ing energy of flow diagrams is described. The method of 
drawing .the water profile for a flume which both con¬ 
tracts and depresses, in a channel with given conditions 
of flow is explained. The flow through such a flume is 
analyzed and a number of energy relations are developed, 
and their practical significance is interpreted. In com¬ 
menting on the practical aspects of the flume problem the 
author considers that the depressed bed flume should have 
a future. Constricting channels in bridges is generally 
avoided on the grounds of afflux and jetting but the 
author’s analysis of flume flow makes it clear that greater 
constriction is possible without fear of afflux if the cross 
section is made up by depressing the floor. The presence 
of a rising floor helps to spread the jet. As a satisfactory 
example of a flume the author mentions a flume for 250 
cusecs, with normal width of 25 ft. flumed to 5 ft., a 
throat length of 10 ft., and a depression of floor of 3-6 ft. 
The design of long crested weirs is briefly discussed. 

The author then explains the graphical representation of the 
hydrualic jump equation. The energy of flow diagrams 
and impulse plus momentum diagrams for a hydraulic 
jump are depicted, and the principle underlying the find¬ 
ing of the position of the standing wave is explained. 

Allington Tidal Sluices. 

These sluices were constructed as part of a scheme for flood 
alleviation in the Medway Valley. These are described 
in this article. (See also under “Civil Engineering and 
Public Works Review”, August 1937 in this Bulletin). 

No. 4257—August 13, 1937. 

Standing Wave Problems No. II. Blench. 

This is the second article of the series and discusses some stand¬ 
ing wave problems and their solutions. Some of the prob¬ 
lems treated are : wave on the downstream floor with clear 



trough and trough full of water; and wave on gently slop¬ 
ing gracis with trough empty and full. In the course of 
the theoretical discussion of the problems a number of 
mathematical relations are developed and practical com¬ 
ments are offered for each problem in which the practical 
significance of the relations derived as affecting design of 
actual works is explained. 

Dbtjm Weib with separately driven Wing. 

Describes a weir erected at Guttenbach, Germany, which consists 
of 3 bays of 30 metres each, in each of which there is a 
steel drum. At each end, the drum carries a pinion en¬ 
gaging with a rack fixed in the pier, and at one end a chain 
is wound round the drum and attached to it, whilst its 
other end is wound on to a winch. The arrangement is 
such that by the operation of the winch the drum is caused 
to rotate and so under the action of the pinions, climbs 
up the racks, freeing the opening for the discharge of 
flood waters. The drum weir is particularly suitable for 
use in rivers which carry a considerable amount of drif ting 
matter or where winter conditions are so severe that ice 
is likely to be formed. 


No. 4258—August 20, 1987. 


Standing Wave Problems. No. III. 


Blench. 


This is the final article of the series and in the words of the 
author ‘ ‘the object of this section is -to derive rigidly the 
equations of motion of jump with empty and full troughs 
on a flat floor; estimate the error likely to occur through 
neglecting vertical acceleration; suggest a theory of curva¬ 
tures for jump from the bottom of a steep glacis and indi¬ 
cate the problem which requires to be solved for the jump' 
on.a glacis”. 


Thb German Motor Roads. 

A network of arterial roads for exclusive motor traffic is being 
constructed in Germany and is called the “Autobahn” 
network. The roads are being built to three standards de¬ 
pending on the country through which the road passes. 
The three standards are suitable for speeds up to 110 
miles an hour. The standards are based on theoretical 
considerations of the requirements of a vehicle moving at 
high speed, modified to some extent by practical know¬ 
ledge. As a result of theoretical investigations curves have 
been prepared showing the sighting distance, speed and 
vertical curvature relationships, and the speed radius of 
curvature and superelevation relationships. These curves 
have been reproduced. The maximum gradient, radius 
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of horizontal curves, and minimum radius of vertical 
curves for the three types of road are given in a table. 
The roads are being constructed of concrete. Joints of 
various kinds have been used and research work is in pro¬ 
gress to determine the most satisfactory type of joint. 
The road consists of two one-way carriage ways 7 -5 metres 
wide, separated by a green strip 3*5 to 5 metres wide. 

No. 4259—August 27, 1937. 

The German Motor Boads. 

Continued from previous issue. Contains a general description 
of types of road junctions, road bridges and other adjuhcta 
being used in the construction of the “Autobahn” system 
in Germany. The article concludes with a plea for the- 
launching of a similar roadbuilding scheme in England. 

No. 4260—September 3, 1937. 


Miscellanea. 

Ceylon Hydro-Electric Scheme. 

A new hydro-electric scheme will soon be commenced in Ceylon. 
It will supplement the existing supply system of Colombo. 
It entails the construction of a dam 345 ft. long and 94 ft. 
high. The water impounded will be conveyed through & 
tunnel 7863 ft. long to a surge chamber whence it will be- 
conducted through pipe lines to the power station 1,500 ft. 
below. The power station will house three pelton wheel 
type water turbines coupled to alternators, the total capa¬ 
city of the plant being 25,000 k. w. 


Air Conditioning in a Hong Kong Bank. 


Smith. 


This article gives details of their conditioning plant installed 
at the Hong Kong and Shanghai Bank Building in Hong 
Kong about a year ago. The plant has to deal with 
2,300,000 cu. ft. of enclosed air, and is the largest in the- 
tropics. The building covers a floor space of 56,000 sq. 
ft. and is 247 ft. high with thirteen floors above ground 
level, and a basement. The whole of the air in this huge 
building is conditioned and there is constant but unobtru¬ 
sive ventilation. In the nine summer months from April 
to December the air is cooled; in winter, the conditioned 
air is heated before it is introduced into the rooms and 
the temperature is maintained by hot water heating panels 
hidden in the ceilings of the rooms. The plant consists 
essentially of an air washer to cool and purify the air, a 
circulating fan to distribute the air to the various inlets to 
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rooms, air ducts for supply and exhaust air, and refriger¬ 
ating plant for the air washer. Detailed description of 
the installation is given and the local working condition* 
are discussed. The cost of the installation was £100,000. 

No. 4261—September 10 ; 1937. 

Am Conditioning in a Hong Kong Bank. 

Middleton Smith. 

Continued from previous issue. The working of the air condi¬ 
tioning plant at the bank is described and its effects in 
general is discussed. The principal advantages mention¬ 
ed are the saving of fans, cleaning, absence of dust, lesa 
depreciation of furniture and increase in human efficiency. 

The British Association No. I. 

The British Association for the Advancement of Science met at 
Nottingham in September 1937. Section G concerns- 
engineering and the proceedings of this section include a 
lecture on the Trent Catchment Board in which the pro¬ 
gramme of improvement of the catchment area of the 
river Trent is briefly outlined. The scheme comprises tidal 
bank works, regrading and resectioning of the river in 
several reaches, construction of flood relief channels and 
sluicing of solid weirs. 


THE GEOGRAPHICAL JOURNAL. 


Vol. LXXXIX. 


No. 5—May 1937. 


The Tennessee Valley Project. 


Barbour. 


The main features of the Tennessee Valley Project now under 
construction in the U. S. A. are described in this article. 
The project plans to utilize and regulate the water re¬ 
sources for navigation and power, to introduce cheap elec¬ 
tricity for use in homes and farms, to develop the mineral 
resources of the area, to check erosion by soil conservation 
measures and to provide flood control. Some of the more 
important objectives of the scheme and the means of 
attaining them are discussed. The scheme involves the 
construction of a number of dams along the river to pro¬ 
vide storage and improve navigation. The dams are being 
constructed serially. Steps taken to combat erosion are 
described. An abandoned nitrate factory is being utilized 
to manufacture artificial fertilizers for the improvement 
of land. (See also pages 79 to 85 of Bulletin No. 5). 



42 


Thh Transport op Sand by Wind. 


Bagnold. 


Id this article the author gives an account of recent experimental 
work carried out by him on the process by which sand is 
moved by a wind over surfaces of sand and pebbles. Ac¬ 
cording to the author the subject is a special case of the 
general problem of the transport of solid particles by 
fluids. He describes in general the behaviour of sand 
grains under the action of wind and compares an actual 
photograph of the motion of sand particles with some cal¬ 
culated theoretical paths. He then goes on to describe 
his experiments which were carried out in a specially con¬ 
structed wind tunnel and gives a detailed treatment of the 
problems investigated and results obtained. An explana¬ 
tion for the phenomenon of dune growth is offered, and a 
formula giving the mass displacement of sand in terms of 
the wind gradient has been arrived at. A method is given 
whereby the annual sand movement over a large tract of 
country may be computed from existing meteorological 
records. 


HEATING & VENTILATING ENGINEER. 

Vol. IX. 

No. 108—June 1936. 

Air conditioning by refrigeration and other 

MBTHODS. 

Henly. 

Continuation of an article from a previous issue on the use of re¬ 
frigeration and other methods of air conditioning. 


iPu»9 Sizing Formula—Allowance for Viscosity 
and Velocity Factors. 


Clementson. 


In the May issue of this journal there appeared an article en¬ 
titled “Temperature, Viscosity and their influence upon 
the flow of water in pipes’’. The present article is based 
on tiie conclusions drawn therein; the writer shows that 
the values arrived at can be reconciled to well-known pipe 
friction formulas. 
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JOURNAL OF THE INSTITUTION OF CIVIL ENGINEERS. 

No. 7—June 1937. 

The Reconstruction of the Chester—Holy- 
head Road near Penmabnmawr, North Wales. 

Humphreys. 

The old road proved unsuitable for modern traffic and a new 
alignment was decided upon. The features of this new 
road are described in this article. The road runs along a 
mountain side in part of its length and passes through a 
tunnel in the rock 565 ft. long. Other works of import¬ 
ance are a reinforced concrete slab viaduct and a bridge 
of reinforced concrete consisting of seven fixed arch spans 
of 80 ft. The arches are five centred. Details are given 
of side hill cuttibgs, retaining walls, the tunnel, the via¬ 
duct and the bridge; foundation conditions and operations 
are described. 


The Flow of the River Severn, 1921-36. 


Dixon. 

Fitzgibbon. 

Hogan. 


This paper gives data of river-flow investigations of the river 
Severn. It deals with methods of discharge measure¬ 
ments, selection of gauge sites, relationship between 
gauges and discharges, calculation of daily discharges, 
hydrographs of river-flow, rainfall, and run-off. In an 
appendix results are discussed of the surface float method 
of measuring discharges for which observations were 
carried out simultaneously with current meter discharge 
Observations. Current metres were however generally 
used. 


The Boulder Dam. 


A lecture on the Boulder Dam delivered before the Institution 
of Civil Engineers by the Chief Engineering Designer, 
Bureau of Reclamation, (See page 60 of Bulletin No. 6). 

The estimation of run-off areas subjected to 

rainstorms. Daymond. 

An abstract of the original paper is given herein. The paper 
contains a brief general discussion on existing theory of 
the relationship between rainfall and run-off which is based 
on Kuichling’s law first enunciated in a paper published 
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in the Transactions of the American Society of Civil 
Engineers, 1889. Subsequently, a rational formula for 
run-off was evolved by another author based on Kuich- 
ling’s law. The present author discusses the justification 
for and the limitations of this formula which does not 
account for certain factors such as the shape of the area, 
slope of ground, etc. He then proposes a new general 
theory which does not suffer from the limitations of the 
old one and leads to greater exactitude in the estimation 
of flow. The general type of equation derived by the 
author is discussed and the methods of solution are indicat¬ 
ed. Examples are given to show the effect of the shape of 
area and of intensity of rainfall curve upon the run-off, 
and the assumptions made in the development of the 
general theory are considered together with the values of 
run-off resulting from such assumptions. 


THE ROYAL ENGINEERS JOURNAL. 

Vol. LI. 

September 1937. 

Quetta Reconstruction. 

King. 

This article gives a general outline of the progress of the work 
of permanent reconstruction at Quetta. 

Forestry. 

Molesworth. 

A general article on the theory and practice of forestry dealing 
with the processes at work in a mature tree, the various 
phases in the growth of a tree and the planting and care 
of trees. 

WATER AND WATER ENGINEERING. 

Vol. XXXIX. 

No. 476—March 10, 1937. 

(Manufacturers’ Annual Review Number). 

There is nothing of interest in this to irrigation engineers. 

No. 480. 

Not yet received. 

No. 481—July 1937. 

The Inland Water Survey of Great Britain. 

Hetherington. 

A paper presented before the British Waterworks Association./ 
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Great Britain has recently awakened to the need of a compre¬ 
hensive survey of its water resources as is evidenced by 
the appointment of the Inland Water Survey Committee, 
the object of which is to advise on the Inland Water 
Survey for Great Britain, on the progress of the measures 
undertaken, and on further measures required. In pre¬ 
vious years any water survey work undertaken has been 
limited to the needs of the agency conducting such survey. 
The enormous growth in population and industrial activity 
has made it imperative to initiate a water survey in order 
to prepare a reliable inventory of the water resources of 
the country which will serve as a guide in future water 
undertakings. The information needed relates to rainfall, 
surface water, and ground water. The procedure of sur¬ 
vey as recommended by the Committee is discussed. Other 
features of the survey such as direction and control, inter¬ 
pretation of results, inspectional arrangements, financial 
considerations, and character of the results of the survey 
are briefly reviewed. 

Bellmouthed Weirs and Tunnel outlets for 

THE DISPOSAL OF FLOOD WATER. 

Discussion by several members on the above paper by Mr. W. J. 
E. Binnie presented to the summer meeting of the Institu¬ 
tion of Water Engineers, and Mr. Binnie’s reply to the 
discussion. 


No. 482—August 1937. 


Editorial Notes. 

Bentonite as a Coagulant. 

The coagulating value of bentonite has been investigated by two 
American University Professors of Chemistry. Dispersed 
in turbid waters containing mineral matter, the sodium 
bentonites can be used effectively for coagulation in treat¬ 
ment of waters having a definite minimum concentration 
of dissolved electrolytes. In the case of waters carry ing 
calcium salts they have a softening effect -also. 

No. 483—September 1937. 

Stockport Water Supply. 

A new scheme for the supply of water to the town of Stockport 
is under construction. The complete scheme comprises 
two impounding reservoirs, catchwaters, filtration plants, 
two service reservoirs, aqueducts, trunk mains, etc. One 
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of the reservoirs, the Femilee reservoir, has reoently been 
completed. It covers an area of 86 acreB and is formed by 
an earthen dam with a puddle core, 650 ft. long, and 
132. ft. high. The puddle core section is founded on the 
concrete which lies in the central cut-off trench and which 
goes to a depth of 232 ft. below ground level. Details of 
all the works comprising the first instalment of the 
scheme which has been completed are given. 


Water level, flow gauging and meteorological 
stations. Part II. 


McClean. 


The first part of this paper was published in June 1937. This 
article deals^ with flow and storage measurements and 
their scope and application, and the graphical representa¬ 
tion of the records of water level flow and storage. Appli¬ 
cation of the records to the solution of various problems 
are explained. 

The procedure of flow gauging and the preparation of tabular 
and diagrammatic records from the observed data are ex- 
plained in detail. Some of the problems for the solution 
of which the records can be applied are: the assessment 
of water resources, the preparation of hydrographs of 
river flow, water power problems, water supply problems 
and storage problems. 


The Daymond theory of stormwater run-off 

APPLIED TO RESERVOIRED CATCHMENT AREAS. 


Lloyd. 

Until recently the theory of relationship between intensive rain¬ 
fall and stormwater run-off has been based on Kuichling’s 
law. Recently the scope of Kuichling’s rational formula) 
has been enlarged and a general theory has been proposed 
by Daymond. The object of this article is to indicate how 
the Daymond theory may be extended to include a condi¬ 
tion occurring on a catchment of moderate area which may 
be capable of being reservoired. 


Foreign and Colonial. 

The Water Supply of Quetta. 

Describes briefly the Spin Karez project for the water supply of 
Quetta (See page 13 of Bulletin No. 3). 

Special Supplement to September 1937 issue. 

This supplement is entitled “Large Dams” and contains a few 
papers and summaries of others presented at the Second 
Congress on Large Dams held in U. S. A. in September 
1986. The papers are as below. 
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Daks Btult of Pbbcast Concrbtb Blocks 


Halcrow. 


This article suggests the us6 of precast concrete blocks in¬ 
stead of mass concrete in the construction of large dams. 
The chief advantage claimed is that all shrinkage due to 
cooling of the concrete while setting takes place before 
the concrete blocks are placed in the dam. Cracks which 
are common in mass concrete dams will thereby be elimi¬ 
nated, and the prevention of vertical shrinkage during 
setting would facilitate the fitting of cast iron guides to 
the face of the dam for control sluices. Up to the pre¬ 
sent time precast concrete blocks have been used with suc¬ 
cessful results in building temporary cofferdams but there 
is no reason why concrete blocks should not be used for 
a large permanent dam 


Contraction Joints. 


S'andeman. 


The author suggests that joints in masonry dams should be refer¬ 
red to as “contraction joints” and hot as “expansion 
joints” since they are designed to deal with contraction. 
It is unnecessary to provide for expansion as this simply 
compresses the masonry. He quotes a few examples of 
dams showing numerous cracks such as the Boonton Dam 
in U. S. A. and the Assouan Dam in Egypt. Some well 
known English dams however such as the Vyrnwy Dam 
and the Derwent dam have not developed cracks and the 
authbr suggests a method of construction to avoid cracks, 
based on experience with the English dams. His princi¬ 
pal recommendations are : 

(a) moderate speed in building; 

(b) the use of as large proportion of Btone as is possible in 
comparison to concrete. 

(c) the use of less finely ground cement and the use of 
cement made to a specification limiting the rise of tem¬ 
perature in setting; 

id) aeration of cement before using; 

(e) the use of as stiff a mix as possible without detriment ta 
the workability. 

He recommends a length of 25 to 30 ft. between joints. As 
regards joints, the type used recently in a dam in London¬ 
derry where the face of one section is designed with a 
large projecting panel bevelled on all four sides which fits 
into a corresponding depression in the adjoining section is 
suggested as one of the simplest and most effective. 
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Alluvial Deposits in Reservoirs, their import¬ 
ance AND THE MEANS TO LESSEN OF PREVENT 
THEM. 

Visentini. 

“This report is a compendium of what is positively known up to 
date in Italy about alluvial deposits in reservoirs and the 
transport of solid material in the watercourses. It is only 
a collection of factual data and experimental findings 
without theories and laboratory researches on the ques¬ 
tion”. 

In discussing the most efficient remedies against the “solid 
snare” in reservoirs, the author classifies the Italian river 
valleys into three types depending on their geological 
formation and suggests measures to prevent erosion and 
the consequent transportation of solid matter into the 
reservoirs for each type of valley. 


Grouting of Masonry Dams. 


Derqui. 

This article deals with the problem of waterproofing the main 
bodies of high masonry gravity dams in which there is 
percolation through the dam proper. Foundation seepage 
or leakages round abutments are not considered. The 
waterproofing operations consist of drilling a number of 
holes in the body of the dam and injecting grout undet 
pressure into them. Location of holes, pressure to be 
used in injecting grout and similar questions of practical 
interest are discussed. 


Geology of Reservoir-dam sites. 


Bromehead. 


Discusses important features of strata of solid rock and drift 
deposits as affecting dams and reservoirs. The importance 
of a knowledge of local geology in fixing sites for dams and 
reservoirs is clearly brought out. Instances are mention¬ 
ed of the useful assistance of the Geological Survey of 
Great Britain in fixing sites of dams. 


Special cement for large dams. 

Summaries of the following papers are given:— 

1. Temperature effects in mass concrete—Davey. (S'ee 

page 15 of Bulletin No. 5). 

2. Special cement—Halcrow. 

Date are given of temperature rise anid crack formation of 
Laggan Dam. Methods and means of testing heat evolu¬ 
tion and solubility of cements are described. 
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Design and waterproofing of Shrinkage, con¬ 
traction AND EXPANSION JOINTS. 

Summaries of the following papers are given :— 

1. Shrinkage, Contraction and Expansion Joints in Norris 

Dam—Jones. 

2. Keying Scheme for Arch Dams—Coyne (France) 

3. Design and waterproofing of shrinkage, contraction and 

expansion joints in large dams —Link (Germany). 

4. Construction Joints—Juillard (Switzerland). 

5. Joints in Concrete Dams—Williamson (Great Britain). 

6. Joints in Gravity Dams—Renaud (France). 

7. Shrinkage, Contraction and Expansion Joints—Thimel 

(France). 

8. Waterproofing of Expansion Joints with Rubber in Con¬ 

crete Lining of a Supply Canal—Smrcek & Kalla 
(Czechoslovakia). 

Summaries of the above papers have also appeared in other 
periodicals. See pages 20, 21, 50 and 146 of Bulletin 
No. 5. 

Study of the facing of masonry and concrete 

DAMS. 

Summaries of the following papers are given :— 

1. Watertightness of the Body and of the Facing of Con¬ 

crete Dams—Weigl (Austria). 

2. Metal Facing of Masonry and Concrete Dams—Iwanow 

(Bulgaria). 

% 

3. Facing of Masonry and Concrete Dams.—Bolomey 

(Switzerland). 

4. The Facing of Masonry and Concrete Dams—Losamarm 

and Petzny (Czechoslovakia). 

5. Study of the Facing of Masonry and Concrete Dams— 

Binnie (Great Britain). 

6. Use of Bituminous Materials in the Construction of High 

Dams—Glebov (U. S. S. R.) 

7. Design and Behaviour of the Facing of Large Dams in 

Germany—Ludin (Germany). 

Summaries of the above papers have also appeared in other pub¬ 
lications, (See pages 21, 22 and 146 of Bulletin No. 5). 

D 



Geological and Geotechnical Studies of Dam 
sites. 

Summaries of the following papers are given :— 

1. Determination of Depth of Bedrock—Sundberg (Sweden). 

2. Geotechnical Studies of the Foundation Materials of 

Large Dams—Grischin (U. S. S. R.). 

3. Geotechnical Studies of the Foundation Materials of 

Large Dams—Lugeon (Switzerland). (See pages 23 
and 147 of Bulletin No. 5). 

Calculation of the Stability of Earth Dams. 

Summaries of the following papers are given :— 

1. Seismic Stability of the Earth Dam—Mononobe, Takata 

and Matumura (Japan). 

2. Rolling the Soil in Earth Dams—Myslivec (Czechoslo¬ 

vakia). 

3. Stability of Earth Dams in Cases of Reservoir Discharge 

—Mayer (France). 

4. Problems Concerning Stability Calculation of Earth Dams 

on Movement and Action of Infiltration Water—Takata 
and Kambara (Japan). 

5. Stability of Embankment Foundations—Gilboy (U. S. A.) 

6. Stability of Earth Dams—Pagliaro ''Italy). (See pages 

23, 24, 147 and 148 of Bulletin No. 5). 


SCHWE1ZERISCHE BAUZEITUNG. 

(In German.) 

Vol. 113. 

No. 13—March 31, 1934. 

Recent Experiments on Shingle Movement. 

Meyer-Peter. 

Favre. 

Einstein. 

Describes the results of experiments conducted at the Hydraulic 
Research Institute of E. T. H. on the movement of 
shi ngle of uniform size. Examines Schoklitsch formula, 
which setB forth that shingle movement is proportional 
q-qo where q is the actually measured discharge and qo 



the discharge that will correspond to the condition of 
equilibrium with the same slope but no shingle; and gives 

I } 

„ , . q J = IH 0-4Z 

the authors own formula —j— —j— 


where q is the discharge in Kg/Sec. m., z the shingle 
movement in Kg./sec. m., d the average diameter of the 
shingles and J the relative slope of the energy line. Com¬ 
pares both the formulas and gives reasons for justification 
of the authors’ formula. 


(Translation of the article is also available). 


VIZUGYI KOZLEMENYEK. 

(In Magyar bu( containing English summaries). 

Vol. XVIII. 

No. 4 — Octobcr-Dccember 1036. 

The Vegetation of Alkali Lands in Hungary. 

Fay. 

The object of this article is to familiarize civil engineers working 
on reclaiming alkali soils with plants which give useful 
indications of the degree of alkalinity. The plants which 
are suitable for the afforestation of alkali lands are des¬ 
cribed and their characteristics are discussed. 

A Short Summary of the Science of Soil. < 

Endredy. 

A comprehensive article on the science of soil covering general 
properties of soils and their examination. The composi¬ 
tion of soil is described. Physical properties of soils such 
as coherence, shrinkage, plasticity are discussed. The 
behaviour of soil towards water is discussed. The second 
part of the article deals with the procedure of exa minin g 
soils and interpretation of results of examination. 

Recent Features of Concrf.tr Manufacture. 

Schwertner. 

In this article are discussed the strength of concrete as influenced 
by the water cement ratio, the influence of temperature 
on the setting of concrete, natural cements as comple¬ 
mentary materials, and vibration of concrete. 

92 
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BE VUE GENERALE DE L’HYDRAULIQUE. 

(In French). 

No. 15 — May-June 1937. 

Fluvial Hydrodynamics—Variable Regimen. 

Cagniard. 

In this article the author develops an application of Carson’s 
method of integration to the study of the propagation of 
intumescences of low amplitude, downstream or upstream 
of a large river of which the initial regimen is permanent 
and uniform. This problem has previously been resolved 
by M. Deymie and discussed thoroughly by M. Masse. 
Nevertheless the exposition contained in this article offers 
a simplification of the discussion and further development 
of some points. 

The Catastrophic Floods of March 1936 and 
January-February 1937 in the United States 
of America. 

Parde. 


A concluding article by M. Parde, in which he traces the path 
of the floods from rainfall and describes the methods of 
gauging. 


PEDOLOGY. 
(In Russian) 
No. 1—1936. 


Shearing Strength of Soils. 


Pigulevsky. 


This article contains an English summary. 

It gives an account of the experimental analysis of the shear pro¬ 
cess by means of a device developed by the author with 
the results obtained. The author has suggested a new 
formula for shear in loose and cohesive materials which 
he believes to be more accurate than other existing ones. 
His investigations contradict the statement of Terzaghi 
to the effect that the coefficient of friction of soil com¬ 
plexes increases with the decrease of normal load on the 
surface of shear. 
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Statistical .Theory op Soil Sthuoturbs. 


Pikrovskv. 

* 

This article also contains an English summary. A statistical 
method for a quantitative description of the various 
structural types of soil which is being worked out by the 
author is described. 


Ultba Pobosity of Soils. 


Duman8ky. 

Chapek. 


This article also contains an English summary. Determination 
of ultraporosity of soils by the absorption of benzol 
vapours-is described. 


The Method of Determining the Maximum 
Hygroscopic Water Content in Soil. 


Nicolaiev. 


This also contains an English summary. A method for deter¬ 
mining the maximum hygroscopic water content in soils 
by means of a saturated solution of potassium sulphate is 
described. 


The Evolution of the Carbide Method for 
Determination of Soil Moisture. 


Vadiunina. 


This <*i1ro coutains an English summary. The short-comings of 
the carbide method of determining soil moisture are dis¬ 
cussed. 


The Influence of the form and size of Irrigat¬ 
ed Squares on the Permeability of the Soil. 


Katchinsky. 

This contains a German summary which is being translated. 


AGRICULTURE AND LIVE-STOCK IN INDIA. 
Vol. YH. 


Part IV—July 1937. 

Eradication of cynodon dactylon (hari.alidoub 
grass) by tractor ploughing in the Bombay- 
Karnatak. 

Salimath. 

Kulkarni. 

Gayatonde. 


This plant is a common grass much in favour as a horse feed 
and for lawns. In the field however it is a persistent and 



troublesome weed. Certain investigations were conducted 
in fields, infested with this weed as regards the extent of 
its infestation, depth of runners and the effect of deep 
ploughing on the weed. The results are presented in this 
article and certain conclusions of practical value are 
drawn from the investigations. 

‘PaN-SUKH* DISEASE OP MCE IN THE CENTRAL PRO¬ 
VINCES. Dastur. 

Describes a condition of rice known as “Pan-Sukh” disease in 
the Central Provinces. It is a physiological disease. 


Part V—September 1937. 

The foot-hills grazing problem in India. Gorrie. 

This article describes grazing conditions in the drier parts of 
Northern India comprising Punjab, North-West Frontier 
Province, Sind, the United Provinces and Central Pro¬ 
vinces. In areas where the rainfall is not heavy grass¬ 
land can only exist under reasonable treatment and jf 
once destroyed cannot reinstate itself as easily as it can 
under a slightly heavier rainfall. Over very large tracts 
of the country grasslands have disappeared, and the last 
vestiges of shrub growth form the ordinary daily ration 
of the village herd. The result is heavy erosion in the 
foothills and a tremendous increase of run-off. The effect 
is only beginning to be realized in the recurring failure 
of the Punjab Canal systems to produce sufficient water 
for cold weather irrigation. 

The author suggests a line of attack in dealing with overgrazing 
and other misuse of land which he describes in detail. 
His main idea is to develop fodder resources for local live 
stock and to improve the standard of cultivation in any 
way which will tend to conserve soil and reduce run-off. 
He also suggests reduction of surplus animals by a pro¬ 
paganda for fewer and better cattle. 

The quality of sugarcane in Northern India 

IN RELATION TO BORER INFESTATION AND DIS¬ 
EASE infection. Haldane. 

During February 1937 a survey was made over the supplies of 
cane delivered to ten factories in United Provinces and 
North Bihar. The examination of the cane was made 
at the factories and every effort was made to make 
the survey representative of the areas of supply 
and the materials delivered. These investigations are 
described and the results for each factory are given. Con¬ 
clusions arrived at as the result of the survey are de¬ 
tailed. 



Further woke on the manubing of sugarcane 

in North Bihar. Cliff. 

Presents results of manurial trials on cane on the farms under 
the author’s control indicating the value of a small dress¬ 
ing of superphosphate in conjunction with both farmyard 
manure and green manuring. 


THE INDIAN JOURNAL OF AGRICULTURAL SCIENCE. 

Vol. VII. 


Part III—June 1937. 


Studies in Jusamum wilt of sann-hemp. 


Uppal. 

Kulkarni. 


A destructive wilt disease has caused heavy reduction in the 
yield of Sann-hemp which is used as green manure in 
Bombay Deccan. This article gives a short account of 
the symptoms of the disease and the organism which 
causes it. 


Part IV—August 1937. 

Studies on the root-rot disease of cotton in 

the Punjab. Vasudeva. 

Discusses the effect of the following factors in influencing the 
incidence of the disease: irrigation, soil moisture, date 
of sowing, and sowing in ridged and flat rows. Certain 
experiments were carried out which are described with 
their results. 


AIR SURVEY. 

(Published by Indian Air Survey and Transport, Ltd., Dum-Dum). 

This publication has been designed with the object of explaining 
and illustrating Air Survey methods. In recent years 
tremendous advances have been made in the technique of 
air survey. Air survey methods can guarantee accuracies 
up to 1 in 300 between points fixed on the ground. Scales 
from 1 inch to 12 inches to the mile can be prepared by 
graphical methods and larger scales can be prepared by 
particular use of the stereoscope. An important differ¬ 
ence between a photograph and a map is that the photo¬ 
graph records everything seen by the eye of the camera 
while a map contains only those features which the sur¬ 
veyor considers of importance. Invaluable topographical 
information can be furnished by a photograph regarding 
forestry, the state of crops, extent of floods, archaeological 
and geological indications, and river maps. 
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Some ground control methods in air survey and the use of the 
stereoscope are described. A few photographs as examples 
of air survey work are given and include an anaglyph of 
a part of Darbhanga (Bihar) after the earthquake of 
3935, a town map, photograph of a paddy tract in Ben¬ 
gal, and photograph of a river channel. 

CURRENT SCIENCE. 

Vol. VI. 

No. 1—July 1937. 

Soil fertility and the role of trace elements. Rao. 

Recent investigations on soil fertility and the factors that influ¬ 
ence plant growth have shown that some elements in the 
soil, needed only in very small quantities exercise marked 
influence on plant growth. Amongst these are manga¬ 
nese, bismuth, zinc, etc. These elements are sometimes 
present in such small quantities that ordinary laboratory 
methods may fail to detect their presence. Valuable in¬ 
formation may be obtained by spcctrographic examina¬ 
tion of soils as it enables detection oi all metallic ele¬ 
ments contained in them without the chance of the rarest 
ones going undetected. Further experiments with this 
method are in progress. 

Important insect pests of sugarcane in the 

Bombay Presidency. Deshpande. 

This article gives all the available information about the major 
insect pests of sugarcane in Bombay Presidency and the 
control measures which have been tried and found useful. 

Agricultural research in China. Datta. 

Describes agricultural research work being carried out in China 
at the present time. The researches are directed to crop 
improvement in regard to wheat, rice, cotton and pota¬ 
toes. An important investigation with rice concerns the 
effect of the length of exposure to daylight on different 
varieties of rice. A shortening-day treatment will make 
the early, medium, and late varieties flower at the same 
time. Other investigation include farmyard manure and 
fertilizer tests, forestry research, and silkworm research. 

No. 2—August 1937. 

Science notes. 

A 25 square mile tract can be “picked up’’ from an airplane and 
set down on a table top in three dimensions by means of 
an instrument known as a multiplex projector now being 
built for the U. S. Army Corps. An airplane working in 
conjunction with the aero-projector flies over the area. 
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and an automatic camera takes a film of the urea. The 
film is developed and printed on glass plates which aro¬ 
used as lantern slides for a battery of projectors. The 
images formed by adjacent projectors on the table over¬ 
lap just as the areas covered in successive photographs- 
do. Alternate projectors form their images in red and 
green light. The user wearing spectacles with one lens 
red and the other green sees the overlapped area stereo- 
scopically. 

No. 3—September 1937. 

Nothing of interest to irrigation engineers in this issue. 


GLEANINGS FROM HERE AND THERE. 

(Issued by the Associated Cement Companies, Ltd., Bombay.) 

No. 3. 

There is nothing of interest to irrigation engineers in this. 


INDIAN AND EASTERN ENGINEER. 

Vol. LXXXI. 

No. 1—July 1937. 

Ventilation with air conditioning in modern 

buildings. Dolby. 

Defines air conditioning and discusses the basic principles in¬ 
volved. Mechanical means for air conditioning are des¬ 
cribed and examples of some actual installations are given 
with illustrations. 

TiONO range excavating. Part II. Taylor.. 

The slackline cableway. 

* 

The slackline cableway is a feature of a type of scraper used 
where the excavated material has to be lifted an appreci¬ 
able height, where it has to be handled over long dis¬ 
tances, or where there is a combination of the two con¬ 
ditions. The operation of this type of ensemble is des¬ 
cribed with reference to the construction of a reservoir 
and cleaning out rivers. A typical installation is des¬ 
cribed and illustrated. 

Influence or temperature on the strength of 

concrete. Davey. 

Gives results of a large number of experiments made at the 
Building Research Station on the crushing strength of 
concrete with several ty|>es of cement at different tem¬ 
peratures. 
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No. 2—August 1987 

B«NFOIWBMROT PEB-FOBMINa MACHINES, 

Ah automatic portable machine for bending reinforcement bars 
to any desired shape is illustrated. 

Penetration of moisture in masonry walls. 

Bates of penetration of moisture through walls of brick masonry 
are being measured by the U. S. A. National Bureau of 
Standards to determine what combinations of materials 
and types of construction are most resistant to leakage 
when exposed to rainfall. The results of the tests carried 
out so far indicate that the quality of workmanship and 
the thickness of the walls have a major influence on the 
rate of penetration of water. 

No. 3—September 1937. 

The Pykara hydro-electric development scheme 
—Second stage. 

The second stage of this scheme comprises the Mukurti Dam 
which is now under construction, and will soon be comple¬ 
ted. It is an arched masonry dam 520 ft. long with a maxi¬ 
mum height of 00 ft. above the river bed. There is a 
controlled weir section 160 ft. long on the left flank. The 
dam is built of random rubble masonry in cement mortar 
with coursed rubble facing. Impervious mortar was used 
for the upstream face for a thickness of 5 ft. from the 
top face and 12 ft. from the bottom face. Holes were 
drilled on the upstream two-thirds of the width of the 
foundations at 15 ft. apart and were grouted under pres¬ 
sure with a view to seal the rock. Power house plant 
and other features of the project are described. 

Hydraulic flow formulae. Corelation by the 

new energy theory. Blench. 

In this article it has been shown that the same form of resistance 
law and energy dissipation law underlies turbulent flow 
whatever be the nature of the boundary; and that the 
various authoritative flow formulae can all be derived 
from exactly the same form of resistance law, and are 
capable of being expressed in one form. The energy 
theory is outlined and an energy equation true for both 
pipes and channels is derived. The physical meaning of 

V 2 

Mr. Gerald Lacey’s -jj- is discussed and it is shown 

that this expression ia a measure of the resistance per lb. 
to eddy motion from boundary to surface. 

Waterproof paper as insulation between sub¬ 
soil and concrete. 

The use of waterproof paper for insulating new concrete from 
the sub-soil in road construction is becoming almost 
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standard practice in Great Britain. Sub-soil characteris¬ 
tics which call for the employment of a strong waterproof 
building paper are porosity and contamination. Their 
effect on concrete is discussed and the advantages of us¬ 
ing a waterproof paper as insulation between sub-soil and 
concrete are explained. 


THE INDIAN CONCRETE JOURNAL. 

"Voti. XI. 

No. 7—July 1937. 

News & Notes. 

Spraying fireproof cement. 

The spraying of paint, distemper, etc., has been common prac¬ 
tice for a number of years but now the spraying of cement 
is coming into use. A particularly useful application is 
in connection with the refractory lining of certain types 
of furnaces. To cover the firebrick walls with a smooth 
lining, a high pressure cement gun sprays the cement on 
the surface, producing a perfect coating which penetrates 
more efficiently into the interstices of the bricks. 

The Franklin moving system of concrete wall 

CONSTRUCTION. 

A number of moveable forms of lightweight, metal construction is 
used in this system. A form is placed in position, filled 
with a dry mix of concrete and is well tamped. The 
forms are moved to the next adjacent position as soon as 
tamping is finished and the process is repeated. A com¬ 
plete set of forms is available for an ordinary dwelling 
house and 120 cu. ft. of concrete can be laid in one day. 
A 1 to 8 mix is generally employed. Three men are suffi¬ 
cient to carry on the work. 

No. 8—August 1937. 

News & Notes. 

Electric curing of concrete. 

The process of hardening of newly poured concrete is greatly 
accelerated by the heating effect of a low voltage current 
passed through the concrete between suitable electrodes 
Alternating current is used to prevent electrolysis. This 
method of curing has been largely- applied in Russia. Tests 
indicate that electric curing of freshly cast concrete cubes 
for 24 hours results in the strength of the material being 
95 p.c. of the 28th day strength of untreated concrete. 
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Observations on thb Indian Railway Cod* op 

PRACTICE FOR REINFORCED CONCRETE oonstruc- 

tion. Desai. 

Shahani. 

This paper is a sequel to two others published in the Indian 
Concrete Journal in July 1936 and April 1937 and aims 
at providing an easy method of designing reinforced con¬ 
crete structures. Improved materials and methods of 
working make it possible to allow higher stresses than 
those hitherto allowed. The Indian Railways have ac¬ 
cordingly adopted a new Code with increased permissible 
stresses. The authors have prepared a number of charts 
which accompany this paper and are useful for designing 
reinforced concrete slabs and beams in accordance with 
the new code. The charts save laborious calculations and 
time. The equations which form the basis of the charts 
have been worked out by standard methods, and practical 
examples illustrating the use of the charts are given. 

Concrete pile driving. McCarthy. 

Discusses factors which should be taken into consideration in 
concrete pile driving. The causes of damage to concrete 
under severe driving conditions are discussed, and the 
precautions to be taken are indicated. Test piles, test 
loading of piles and settlement of piles are discussed, and 
from amongst the many pile driving formulae in use, the 
Hiley formula is considered the only one which is theo¬ 
retically sound. 

Vibration for concrete road construction. 

Describes a new type of machine for vibrating concrete in road 
construction. It is called a pervibrating machine, the 
term pervibrating being used to indicate internal vibra¬ 
tion as distinguished from surface vibration. 


Large scale vibration of concrete. 


Dixon. 


A brief description is given of a mechanical vibrating apparatus 
specially constructed for the slopes of the inlet canal of 
the Champaubert reservoir in France. The total length 
of the canal is 3 miles, and it has a bed width of 13 ft., 
a depth of 6 ft. and a top width of 34 ft. The concrete 
is 6 inches in thickness. 

No. 9—September 1937. 

News & Notes. 

Europe’s largest concrete building. 

This is the new exhibition building at Earl’s Court, London. 
The structure which is entirely of reinforced concrete 
covers an area of 9 acres. The roof over the central arena 
has a span of 350 ft. by 250 ft. without intervening col¬ 
umns and is 120 ft. above ground floor level. 
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Thrhb-^pan reinforced concrete bridge design 

in the Isle of Eli. Hill. 

The old bridges over main drains in the Isle of Ely are being 
replaced as* they are unsuited to modern traffic. Various 
types of 3-span bridges have been designed and these ar¬ 
ticles deal with the design of the three following types. 

1. Continuous three-span. 

2. Three-span with cantilevers and suspended slab centre 

span. 

3. Continuous centre span with end cantilevers. 

This is the first article of the series and deals with the 
continuous three-span type. Details of calculations are 
given. 

New tendencies in concrete road construction. Quennessen. 

Describes new developments in road construction methods in 
France. 

Notes on vibrated concrete. 

Discusses the advantages of vibration and its effects on the con¬ 
crete. Speed of vibration, grading as related to vibration, 
extra material required for vibrated concrete, and effect 
of vibration on cost are some of the other points which 
are discussed. The requirements for satisfactory vibra¬ 
tion have been laid down and it is pointed out that vibra¬ 
tion can do more harm than good if it is not properly 
used. 

Curing concrete roads and floors. 

Satisfactory results are claimed for a product called “Sisal- 
kraft” which can be used in covering up newly laid con¬ 
crete to prevent evaporation and help in curing the con¬ 
crete. The method generally used now is to cover the 
wet concrete with a deep layer of sand kept wet by sprink- 
liifg with water. If “Sisalkraft” is spread on the concrete 
the evaporation is practically suspended. It is a type of 
fabric obtainable in rolls and the same piece can be used 
several times on different surfaces without fear of frac¬ 
ture. 


INDIAN ENGINEERING. 

Vol. CH. 

No. 1—July 1937. 

Reinforced brickwork. Vasudevan. 

Contains a discussion of the theory of design of reinforced brick¬ 
work and a practical method of designing reinforced brick¬ 
work structures. A few actual examples have been 
worked out and the advantages of reinforced brickwork 
construction are given. 



TJ. P. Hydro-elbcyrkj grid, State tube wbu, 

SYSTEM. 

The hydro-electric scheme comprises six power stations on the 
Ganges Canal in operation and a seventh under construc¬ 
tion. A steam driven station has also been constructed, 
to carry peak loads during the irrigation season. About 
1,300 tube wells are in operation out of the total pro¬ 
jected number of 1,500. Each tube well commands about 
1,200 acres and is designed to irrigate 240 acres of rabi, 
125 acres of sugarcane and 60 acres of other kharif crops. 
Total area to be irrigated by tube wells is estimated to 
be 625,000 acres out of a total commanded area of 
1,750,000 acres. 

Khyber Agency Irrigation. 

A scheme consisting of a dam across the Khyber river at the 
point where it debouches from the hills was recently in¬ 
vestigated from the geological point of view. The object 
of this proposed scheme was to irrigate land in the Khyber 
Agency. The main features of the scheme and the 
geology of the various sites proposed and examined are 
discussed. The scheme has been shelved for the present' 
for financial reasons. 

.French engineering achievements. 

A general description is given of some of the outstanding engi¬ 
neering works in France during recent years. These in¬ 
clude the Elorn bridge, a reinforced concrete 

arch bridge with three spans of 610 feet, each 
carrying a double deck, the upper one for the high¬ 
way and the lower one for the railroad. Each arch is 
composed of two hollow arcs of rectangular cross section. 
The design is due to M. Frayssinet, the celebrated French 
engineer. 

Hydro-electric schemes have been greatly developed in France 
in recent years. Some of the dams are described. The 
Chambon Dam is a gravity dam, 960 ft. long, and 445 ft. 
high, and is next only to the Boulder Dam in height. A 
few other dams are described and mention is made of 
some of the difficulties encountered and solutions adopted. 

Another important work is the Hove canal tunnel. The Rove 
canal connects the port of Marseilles with the river Rhone 
and passes through a rocky barrier separating the two^ 
water levels. The canal passes through a tunnel in the 
rock for a distance of 4 6 miles and is 72 ft. wide with a. 
depth of water of 13 ft. This is the largest underground 
canal in the world. 



SUPPLEMENT TO “INLTAN ENGINEERING”, JULY 1937. 

This Supplement gives a new schedule of rates of building and 
engineering works within and outside Calcutta and the 
Bengal Presidency. 

No. 2—August 1937. 

Letters to the Editor. 

Limiting regime discharges. 

Mr. Gerald Lacey in this letter refers to an article published in 
the June number of Indian Engineering (See page 66 of 
Bulletin No. 6) and says that the subject could .be dealt 
with in a simpler manner. He also refers to * certain 
equations derived in the original papers and points out 
that some of them are incorrect. He discusses the ques¬ 
tion of minimum stable perimeter in channels in inco¬ 
herent alluvium, and the bed width : depth relationship 
of small and large channels. He expresses his agreement 
with the view of the author of the original article that 
the laws of discharges below the limiting regime dis¬ 
charges are different. 

Buttressed Dams : Modern development : fea¬ 
tures OF THE AMBURSEN SYSTEM OF CONSTRUC¬ 
TION. Lewis. 

The essential features of a new type of buttressed dam construc¬ 
tion patented in the U. S. A. are described. This typo 
of dam is called the Ambursen Dam and is of reinforced 
concrete construction and it contains about 40 per cent, 
less material than a corresponding mass dam. There are 
two types of buttressed dams, one with massive buttresses? 
and the other with thin ones. The two types are com¬ 
pared" and the thin buttress type is said to be the more 
favoured type. The Ambursen dam is also of thin but¬ 
tress type. The buttress dam is compared with the 
gravity dam and the advantages and disadvantages of each 
are discussed. Some examples of recent construction of 
this type of dam are given. 

Pumping sandy water. 

A centrifugal pump installation is being operated in England by 
a waterworks Company which is pumping water contain¬ 
ing sand without any serious trouble. 

Uhl river water power undertaking. 

Features of the Mandi Hydro-electric Scheme in the Punjab are- 
described in this article. (See page 121 of Bulletin 
No. 6). 
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No. 3—September 1937. 


Notes and Comments. 

Malakand Hydro-electric project. 

Describes the main features of the above project which is under 
construction in the North-Western Frontier Province. In 
the first stage, the power generated will be 20,000 k.w. 
and the cost will be Rs. 7J lacs. 

Current News. 

Mr. T. M. Lyle, Chief Engineer, U. P., recently toured the 
flood-stricken areas of the Eastern Districts of U. P. He 
has drawn up a detailed plan which if carried out will 
minimise damage from floods in future. A number of 
projects are under consideration in this connection. 

Letters to the Editor. 

Limiting regime discharges. 

Mr. Khushalani, the writer of the original paper replies to Mr. 
Gerald Lacey’s comments on his article. 

Bolling theory of water. Khushalani. 

In this article the author puts forward a new theory of move¬ 
ment of water. According to him, there is no streamline 
motion of flowing water but what actually happens is 
that water rolls along, the particles describing vertical 
cycloidal curves alternately touching the bed and the sur¬ 
face. That the assumption of rolling action does not 
affect the Chezy formula has been proved by the author. 
The author has advanced a formula V=my/SZ where V is 
the velocity, m is a constant, f is the silt factor and Z 
the lever arm of the couple causing the rolling action. He 
refers to Mr. Gerald Lacey’s paper on “Stable Channels 
in Alluvium’’ wherein he advocates the use of R the 
hydraulic mean radius for calculating critical velocities 
and proceeds to show that hydraulic mean radius could 
not be a criterion for velocity. He has applied Mr. 
Lacey’s results to some types of sections and argues that 
certain inconsistent conditions arise while with the 
writer’s lever arm theory these conditions can be ration¬ 
ally explained. His contention is that while Mr. Lacey’s 
formulsB do not stand mathematical tests, his own for¬ 
mula does. He also shows that his formula fits in with 
observed data as well, and offers an explanation as to why 
Mr. Lacey’s theory, though mathematically inconsistent, 
agrees so well with observed data. 
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No. XI—JmM 3M7. 

THK MINISTRY OF TRANSPORT EXPERIMENTAL ROAD. 

The first set of experiments was directed to the determination 
of the effect of various factors in the design of concrete 
roads and to investigate the effect of weather and traffic 
on the behaviour of concrete road slabs. The various fac¬ 
tors considered were thickness of concrete slab, water 
cement ratio, effect of steel reinforcements in slabs, and 
the use at different lengths of dabs. Some of the con¬ 
clusions arrived at in respect of the above factors are set 
forth. Other investigations included measurement of 
temperatures at the top and bottom of the slab, observa¬ 
tion of curling of slab due to temperature changes, and 
abrasion of cement by traffic. Observations were also 
made on the deflection of the slab. BesultB of observa¬ 
tions are given. 

The permeability of pavements. 

This article contains brief descriptions of some types of appara¬ 
tus used to determine whether a road surface is imper¬ 
vious, and if not, the rate at which water passes through 
the surface. 

Concrete pavement failures due to high-lime 

CEMENT. Paul. 

The author discusses some cases of pavement failures in New 
York state which are due to the use of cements with high 
lime contents. In conclusion he says that the question 
of increasing the life of concrete roads can be solved 
through the production of low-lime cements. 

Fatigue of concrete. 

Considerable research has been done on the fatigue behaviour 
of concrete or its action under repetitions of stress. Main 
conclusions of these researches are given and a graph is 
reproduced showing the fatigue behaviour of concrete in 
flexure. 

Demonstration ascu treated timber highway 
Bridge at Lucknow Exhibition. 

This highway bridge was designed and built by the Forest Re¬ 
search Institute, Dehra Dun, to demonstrate the utility 
and economy of treated wood for bridges. The span is 
48 ft. and the bridge is capable of -carrying a ten ton 
steam rqiler and a crowd of people. A service of 80 years 
may be expected from this type of -bridge. 
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Extracts. 

Under this head are included abstracts of literature on highway 
engineering from various countries. Some of these may 
be mentioned. 

1. Contributions to the experimental study of cement bound 

macadam roads. 

2. Apparatus for measuring the stresses in concrete slabs. 

3. Cracks and sinks in concrete. 

4. New road surfacings in reinforced concrete. 

6. Frequent and avoidable faults in concrete road construe* 
tion. 

6. Soil stabilization work in Jackson County. Stabilization 

methods for earth tracks are described. 

7. Russian experimental tarred earth roads. Stabilization 
of earth roads in heavy loam soils with tar is described. 

8. Brick road paving. 

SCIENCE AND CULTURE. 

Vol. n. 

No. 9—March 1937. 

Some plant diseases and pests of India and 

thbib control. Mitra. 

Continued from previous issue. Some diseases of cereals, sugar¬ 
cane, fibre crop, pulse crop, oil seeds, spice crops, fruit 
trees and forest trees are described, with remedies for 
their control. 


Vol. 3. 

No. 1—July 1937. 

Vernalization —A new Russian method of crop 
production. Mitra. 

The most remarkable achievement in agriculture during recent 
years has been the Eussian discovery that by suitable 
treatment of the seeds before sowing crop production can 
be greatly hastened. This process was discovered about 
1928 and is known as vernalization. The 
precise method of vernalization varies with 

different plants. The process applied to winter 

wheat is as below. Winter wheat seeds are first soaked 
in water, the weight of the absorbed water being limited 
to 50 per cent, of the dry weight of the seed. The seeds 
are kept in water for one or two days at room temperature 
when they get swollen and embryos begin to emerge from 
the seed coat. They are then kept in darkness at a 
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temperature of 85-86°F. for 40 to 50 days. After this 
period the process of vernalization is complete and the 
seeds are ready for sowing. The vernalized seeds are 
outwardly quite similar to the un-vemalized ones, but 
differ in quality. The practical utility of vernalization is 
the possibility of obtaining two crops in one season. In 
Russia, the unvernalized winter wheat takes 92 days from 
the date of sowing to earing while the vernalized crop 
takes only 54 days. The yield has also been found to be 
much greater, and other qualities such as drought resist¬ 
ance, size, quality, and weight of the grains are also 
increased. In India however, results of tests on vernali¬ 
zation have not been promising so far. Probably the 
Indian forms require different sets of conditions, and 
further research work is needed to determine these. The 
Indian varieties have however yielded encouraging 
results at the hands of Russians. 

No. 2—August 1937. 


Notes and news. 

The control op raging waters. 

The editor comments on the ravages and destruction caused by 
floods in American rivers. Bank erosion became a serious 
menance until .a, new method of bank protection was 
developed, which consists of a solid concrete dyke facing. 
The editor says that conditions in Bengal are the same as 
in America, and a wise and comprehensive planning on a 
scientific basis is required in Bengal to cope with the 
problem of its rivers. 

.Indian Science Congress—Discussions. 

Gives the* discussions which have been tentatively arranged for 
the Jubilee meeting of the Indian Science Congress. 
Under the section of Mathematics and Physics will be 
discussed the subject of River Physics in India. 

Imperial Council of Agricultural Research . 

Annual Report. 

The editor reviews the annual report of the Imperial Council of 
Agricultural Research for the year 1936-37. Research 
schemes financed by the Council form a considerable 
part of the report. The research work carried out at the 
various research stations all over India subsidized by the 
Council deals mainly with breeding and cultivation of 
rice, sugarcane breeding, means of fighting insect pests, 
and rust research. An ipcreasing amount of attention is 
being given year by year to fruit research. 

l 9 
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FrOBLRMS Of RIVHR PHYSIOS AND ROW THIY ARJT 

sotiVHD. Bose. 

In modem times knowledge Of science is being applied to almost 
all forms of human activity, and river engineering science 
has developed to a remarkable extertt during recent yearn. 
It has been found that laws of river physics can be as 
effectively studied in the laboratory as those of BteHar 
physics in a physicist’s laboratory. The author then 
proceeds to explain how a river model is constructed in a 
laboratory and the procedure of fixing the scale ratios. 
He explains Reynold’s number in relation to turbulent 
and laminar flow and shows that unless the vertical scale 
is suitably exaggerated, a very small depth will be obtained 
in the model and the Reynold’s number will be very small 
so that the flow will not be turbulent as in the actual 
river. With a small depth in the model the velocity will 
not be sufficient to move the silt in the bed of the model. 
He then discusses how it is possible to reproduce silt 
movement correctly in the model. The selection of 
discharge scale and time scale is then explained. 


Irrigation in India. 

Review of Central Board of Irrigation Publication No. 14, the 
Annual Report (Technical) of the Board for the year 
1935-36. In commenting on the Hardinge Bridge experi¬ 
ments carried out at Khadakvasla, the editor save that 
the Ganges is the main flood carrier in Bengal but most 
of the flood water passes through the eastern arm of the 
Ganges which lies in Eastern Bengal, causing widespread 
erosion while Central Bengal is a land of dead rivers. 
If some of the water in the eastern arm of the Ganges 
known as the Padma could be diverted through certain 
spill channels which formerly used to distribute the Ganges 
spill over Central Bengal, a permanent solution might be 
found for the Hardinge bridge and Central Bengal would 
have benefited enormously. 

The Sara Bridge was constructed «at the insistence of the Bengal 
Chamber of Commerce on a site which was condemned by 
the Investigating Engineer, Sir Francis Spring, who also 
drew the attention of Government to the necessity of 
investigating river problems in a properly organized river 
jphysics laboratory before any large engineering work ie 
taken in hand. 



JftEVISTA t)E LA SOCIEDAD CUBANA 3>E ingenieeos. 


(In Spanish.) 

Vol. XXX 
No. 6—June 1937. 

The abundance ok technical literature and 

THE CONVENIENCE OF ITS CLASSIFICATION. 

Editorial notes. 


No. 7—July 1937. 

No. 8—August 1937. 

"These contain nothin# of interest to irrigation engineers 

IRRIGACION EN MEXICO. 

(In Spanish .) 

Vol. XIV. 

Combined Nos. 1, 2 and 3 — January—March 1937. 

Organization and fi notions of the National 
Commission of Irrigation. 

"The hydrometry service, of the National' 

Commission of Irrigation. Alfonso de La 0. 

This article describes the various gauging stations and the 
methods employed. 

Preliminary study of agro-economics. Bemabe Pena. 

•Concrete proportions. Federico Barona. 1 

An article on investigations earned at the Bureau of Reclamation 
Laboratory at Denver, Colorado, U. S. A. 

Helical turbines. 

Brlicoidal pumps. 

AGRICULTURAL ENGINEERING. 

Vol. 17. 

No. 9—September 1936. 

Watershed and hydrologic studies in soil 
conservation. Ramser. 

The Soil Conservation Service, U. 8. Deptt. of Agriculture are 
to conduct studies of the effect of erosion control practices 
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on conservation of water and control of floods. Reasons 
justifying the need of these studies are discussed. They 
are also to conduct hydrologic studies of rainfall and run¬ 
off for use in the economic design of erosion and flood 
control structures. The problem consists of a detailed and 
comprehensive study of the action of water from the time 
it reaches the surface soil until it leaves the watershed 
as surface or ground flow. It will include studies of pre¬ 
cipitation, percolation, co-operation, transpiration, surface 
and un lerground storage and rate of movement over the 
ground surface and through strteam channels. The 
general plan of study is described and the field procedure 
is outlined. 

Application op rainfall intensity-frequency 
data. Yamell. 

A bulletin of the U. S. Deptt. of Agriculture entitled “Rainfall, 
intensitv-frequency data” gives a rational formula for the 
computation of run-off from rainfall intensity-frequency 
data. Certain factors which have not been fully covered 
in the bulletin are discussed in this article. 


New developments tn terracing in the South¬ 
east. Nichols. 

Terracing as an erosion control measure as practiced in the South- 
east of U. S. A. is described in this article. 


Agricultural Engineering Digest. 

Current literature on Agricultural Engineering and other 
connected subjects is reviewed under this section. The 
following papers amongst others are mentioned:— 

1. “A formula for capacities of reservoirs” by G. C. Dobson. 

Soil conservation U. S. (1) 1936. A formula is describ¬ 
ed which was developed for computing original and 
present capacities and silt volumes in storage reservoirs. 

2. “Recent results of engineering experiments in soil and 

water conservation at the soil erosion experiment 
station, Tyler, Texas” by R. W. Baird. Proceedings 
of the Southwest Soil and Water Conservation Confer¬ 
ence, Tyler, Texas, 1935. Data on run-off and Boil 
losses from field areas with different characteristics and 
from different types of terraces, on erosion control in 
terrace outlet ditches and gullies, and on the use of 
farm machinery on terraced land, are summarized. 
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JOURNAL OP THE ASSOCIATION OP OFFICIAL AGRI¬ 
CULTURAL CHEMISTS. 

Vol. XIX. 

No. 2—May 1936. 

This issue of the journal contains proceedings of the fifty-first- 
annual convention of the Association held at Washington^ 
in November 1935 and the papers contributed to the 
convention. The “proceedings” section contains the 
following reports :— 

Report on soils and liming materials. 

Reports on hydrogen-ion concentration of acid and alkali soils. 

These reports deal mainly with determination of pH values of 
soils and the use of different types of electrodes for this 
determination. Some of the reports deal with the analysis 
of fertilizers of various sorts, 


THE AMERICAN CITY. 

Vol. LII. 

No. 7—July 1937. 

LbAD AS SHOCK ABSORBER ON SEATTLE BRIDGE. 

Sheet lead has been used to reduce vibration in a bridge in 
Washington. The bridge is constructed of precast and 
precured concrete slabs resting otit horizontal steel girders. 
The slabs weigh about 2 tons each, and are bolt anchored 
to the steel understructure. Sheet lead plates were laid 
over the entire area between the concrete slabs and the 
steel girders. In addition to its role as shock absorber 
the layer of lead takes up any differences in the surface 
of the steel and concrete permitting a perfect settling of 
the two materials and compensating for surface irre¬ 
gularities. Cracking of the slab under concentrated load 
is also prevented. 

CHEMICAL ABSTRACTS. 

Vol. 80. 

No. 19—October 10, 1936. 

. (A key to the world’s chemical literature, published fortnightly 
by the American Chemical Society.) 

Under the section of soils, fertilizers and agricultural poisons, 
the following publication is mentioned among others :— 

"The evaluation of irrigation waters” by Varallyay and 

Pejer. 
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"For quick evaluation of irrigation waters, the detection at kf 
matter content, alka’inity, total haidneBS, and soda 
content is needed. Waters can be used for irrigation 
if their content of dry matter is below 500 mg./l and 
they contain no soda. Methods are proposed for the 
detection of these data. 

tinder the section “cement and other building material" the 
following publications are given. 

1. Acid resistant cement and their chief properties. 

2. A quick analysis of cement. 

3. White cement. 

4. Tar as road material. 

5. Concretes. 

6. Revetment mats for protecting river banks. 

7. Solidifying pervious subsoil layers. 

8. Compositions for filling cracks in concrete. 

The water, sewage and sanitation section mentions the following. 

1. Study of the water and silt of the Nile. 

CIVIL ENGINEERING (NFW YORK). 

Vol. 7. 

No. 6 — June 1937. 

Tn Mississippi meets jhe 1937 flood. Clemens. 

Tn January 1937 a superflood which had reached lecord heights 
in the Ohio River rushed on to the Mississippi. People 
watched with anxiety the effect of this flood on the 
recently completed Jadwin flood control plan. The 
Jadwm plan waR supplemented by a system of cut-offs 
constructed at the instance of General Ferguson, the 
President of the Mississippi River Commission since 1932. 
The well-nigh perfect functioning of the levee system, 
the floodways and the cut-offs was a thorough justification 
of the protective methods now emplo>ed for the Mississippi 
River. The 12 cut-offs completed have shortened the 
length of the Mississippi River by about 100 miles. 

The city of Cairo is situated at the junction of the Ohio and 
Mississippi Rivers and the levees protecting the city were 
raised and strengthened to withstand a flood stage of 60 ft. 
The New Madnd Floodway was designed to reduce flood 
stages in Cairo and the fuse plug levee at the head of the 
floodway was blown up with dynamite to pass a portion 
of the flood in the floodway. This saved the city from 
being flooded. Below Cairo on the Mississippi River, 

• flood stages were higher for about 200 miles than ever 



before but the raised and strengthened levees held 
flood waters in control. In the lower reaches of the 
Mississippi, stages were much less due to the functioning 
of the cut-offs and improvements in river channel. At the 
mouth of the river, the Bonnet Carre spillway was 
opened to save the city of New Orleans which 
otherwise would have been under water. A table giving 
the stages and estimated flood flows at different points 
along the river shows that the 1937 flood established 
record heights in a reach of 300 miles below Cairo. 

Gbo&ogy op dam sites in shale and earth. Mead. 

Properties of shale, gravel, sand, silt and clay as foundations for 
masonry and earth darns are discussed in this article. 
The term shale is used to denote all fine grained sedi¬ 
mentary rocks originally deposited as clay or mud and 
compacted by natural process at a later stage. Distinction 
is made between compaction Fhales which have been 
consolidated by compaction alone and cemented shales 
which have undergone a cementation or setting process. 
Compaction shales are plastic and disaggregate in water. 
They may appear adequately strong m the dry condition 
but will slake disastrously under the action of water. 
Cemented shales are much more reliable. The bearing 
strength and elasticity of the two forms of shales and 
their behaviour under load are discussed. Precautions 
necessary in preparing shale foundations for concrete 
are set forth. 

The treatment of earth dam foundations consisting of bolder 
deposits, gravel, sand or mixtures of these materials 
involves only the question of control of leakage through 
the foundations. This type ot materials calls for thorough 
field and laboratory investigations of its permeability. 
Tjiver deposited silt is laid down with a high percentage 
of voids and is susceptible of compaction under load of 
the dam provided there is adequate opportunity for escape 
of water. If the load however is applied too rapidly there 
is tendency for the silt to flow from under the load. Clay 
is plastic and has the properties of a viscous fluid, having 
little bearing strength unless adequately restrained on all 
sides. It is incapable of supporting more than very 
moderate loads. 

The modern trend in bridge design. Ogden. 

Discusses modern types of steel deck type bridges which are a 
marked improvement over the old trass types. Improved 
materials, electric welding, use of beams instead of trasses, 
ingenuity in selecting types suited to different cohditions, 
and increased attention to esthetic treatment have ail 
contributed to the improved types of modern bridges. 
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Flood control at Chattanooga. Chandler . 

This article describes the development of the flood control plan! 
shortly to be started for Chattanooga District on the 
Tennessee River. The works consist of levees, cat-off 
channels, storm sewers, and flood gates. The physical 
features of the watershed are described and the problems 
that were presented in evolving a flood control plan are 
discussed. 

Engineer's notebook. 

Hydraulic modeis used in design of Parker 
dam. Perliter. 

In the design of Parker Dam, hydraulic models were called upon 
to solve a variety of problems including the selection of 
the best type of dam, arch or gravity, the determination 
of the proper shape of the overflow crest, the most 
desirable operating conditions, and the best shape for the 
entrance approach to the gatep. The model was con¬ 
structed on a scale of 1 - 80. 

Various crest profiles experimented upon are depicted and finally 
a profile with a steep slope was found to give the minimum 
action downstream. One gravity dam model and two arch 
dam mode’s were tested with different types of crests and 
finally the arch dam with a sloping crest was selected 
as being the most economical. 

The work of the British Steel Structures 

Rbsearch Committee. Fleming. 

The British Steel Structures Research Committee was appointed 
in 1929 to review present methods and regulations for the 
design of steel structures, to investigate the application 
of the modern theory of structures to design, and to 
recommend the translation into practice of such results 
as would lead to more eflicient and economical design. 
Three repoits issued by the Committee are reviewed 
briefly in this article. The items considered in the 
reports are loads on floors, strains in buildings, stress 
analysis, specifications and properties of materials, welded 
connections, and vibration. Recommended rules of 
design with regard to loads, stresses, and other factors are 
given. 


No. 7—July 1937. 

Rectification of the Rio Grande. Lawson. 

The Rio Grande River constitutes the boundary between the 
United States and Mexico for a distance of nearly 1,300 
miles. Owing to characteristic changes in the channel of 
the river such as erosion and avulsion, and. increased flood 
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hazard in certain sections of the river valley it was decided 
that the International Boundary Commission should 
conduct studies relating to the defining of the land and 
water boundary between the United States and Mexico, 
to flood control, conservation and utilization of water, 
channel rectification and stabilization, and to other related 
matters. This article describes the projects evolved as 
a resu’t of these studies. The rectification project for 
the upper reach of the Rio Grande includes the construc¬ 
tion of the Caballo Dam which is a flood detention dam, 
and straightening of the rivpr channel between levees in a 
length of nearly a hundred miles. This project was 
started in 1938 and is nearly completed. The lower Rio 
Grande Flood Control project includes the following 
features : raising and strengthening about 300 miles of 
River and floodwav levees, clearing about 150 miles of 
flood ways, construction of protective works to prevent 
flood damage to irrigation structures crossing the flood- 
ways, an l construction of structures to control distribution 
of flood waters between the floodwavs. The river and' 
other surveys now in hand are briefly described. The 
collection of hydrographic data is an important part of the 
investigations being carried out. 

Irrigation from pumped wells. Holbrcok. 

Well water has a number of advantages ovei surface supplies for 
irrigation, among them being its relative invariability in 
quantity and less wastage. VS ell iirigation was not in 
general use in the U. 8. A. at the beginning of the- 
present century but it was a common practice in older 
countries. In India for example, 850,000 pumps were 
being used in 3 Provinces alone to irrigate 4,000,000 
acres of land from wells. In U. 8. A. large scale practice 
Of well irrigation began about 30 years ago. Ground- 
water in large quantities may be present in the refill of 
hroad stream valleys and in beds of sand and gravel in 
inland basins. These are the sources more commonly 
exploited in the U. 8. A. The various types of wells 
which are suitable for different conditions of occurrence- 
of ground water are discussed. In artesian areas the wells 
are of small diameter and are encased from the top of the 
ground to the pressure stratum. The rotary drill is used 
in drilling deep wells. If the water is in shallow deposits, 
a large diameter well is necessary or the area is covered 
with a number of wells of small diameter all connected 
with a central pumping pit. The different types of 
pumps suitable for different conditions are mentioned. 
The most widely preferred type for general use is the- 
vertical turbine pump. Pumping costs are discussed. 
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^artioctlar reference to tRb development or 
water resources in Texas. Turner. 

Groundwater is one of the principal natural resources of Texas. 
In recent years these resources have been taxed to the 
limit in many localities with the increasing development 
of the State. An investigation has been started to obtain 
accurate information regarding the quantity of ground- 
water in the various sections and to evolve the most 
effective measures for utilizing and conserving these 
resources. The lines on which these investigations are 
being carried out are described. Two factors which limit 
the amount of groundwater to be withdrawn safely from 
a stratum are :—the average annual recharge to the 
stratum, and ihe capacity of the stratum to transmit the 
water to the pumped area. Three quantitative methods 
are used in determining the safe limits of ground water 
withdrawal. These are called the recharge method, the 
transmission method, and the discharge method. These 
methods are described. In some parts of the country beds 
containing highly mineralized water overlie the sands 
containing fresh water. The mineialized water is likely 
to corrode the well casing and enter the well. Methods 
used in detecting the location of salt water leaks are 
described. A special electrical apparatus is used for the 
purpose. Other special cases to be tackled are salt water 
encroachment from the gulf and leakage of water from 
artesian strata resulting in waterlogging of certain areas. 
Such leaks are detected by deep well current meters. 

=Organizing for watershed df.velopmeni . Forrest. 

Describes the policy of development of watersheds on an organiz¬ 
ed basis as adopted in Texas. As an instance of the 
objectives of water«bed development in the State the 
following programme for a particular area is given: 
Soil and water conservation : embraces land use survey, 
strip cropping, contour furrowing, terracing, check dams, 
and reservoirs. Drainage and flood control: embraces 
levees, ditching, and channel rectification. Submarginal 
land retirement: embraces reforestation and provision of 
grazing land. 

The programmes are being carried out from State and Federal 
funds. 

The nrv Galveston causewax. Bartlett. 

Describes a new causeway under construction across Galveston 
Bay in U. S. A. The main structure consists of con¬ 
tinuous reinforced concrete girders with integral deck slab. 
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The girders are continuous in sections .covering these S |tW > >' 
2Q1'5 fit. between the through expansion joints. There is 
a drawspan with flanking spans occupying 276 ft. and the- 
spans next to the abutments are 30 ft. each. The total' 
length of the structure is 8,194 ft. The piers consist of' 
two cylinders stiffened by a strut and by the rigid fame- 
composed of the two cylindrical posts with the connecting 
cross girder below the decking. This open type of pillar- 
construction is a special feature. The pier cylinders rest; 
on caissons some of which down to a depth of 36 ft. and! 
resting on 16 to 19 piles. The concrete pier cylinder*, 
are reinforced. 

Jrmoatson of bice in the United States. Gustafson-.. 

This article dea’s with problems involved in the production of 
rice in the United States such as design of canals, flumes, 
and pumping plants. It also gives some interesting facts 
about rice culture in general and discusses the ‘duty’ of 
rice as obtained in the United States. Rice in the United' 
States is not grown in the marshes but on irrigated level 
land of a heavy texture with clay subsoil through which 
there is little loss by seepage. The United States grows- 
about 0*5 per cent, of the total world production 
of this crop. The normal world production is 440 
billion lbs. of rough rice yielding 273 billion lbs. of clean- 
rice which is equivalent to 100 lbs. for every man, woman 
and child on earth. The climate suitable is mild with a 
mean temperature of 70°F. or above during the growing 
season. Water is first applied when the plants are 4 to 
6 inches high. Irrigation is by a system of controlled' 
inundation with contour levees. The area served by one- 
cusec of water in rice irrigation as measured on 18 repre¬ 
sentative rice fields in the Sacramento valley was 47 acres- 
and the average depth applied to the fields was 8'23 ft. 

Air-mapping the Brazos River area. Haquinius. 

The proposed plan for the control of the Brazos River in Texas 
calls for a chain of 13' major dams on the main stream- 
and its principal tributaries. The topographic maps of the 
reservoir areas were prepared from aerial photographs bjr 
the stereoscopic plotting method, and a new machine was 
used for the work. The field work involved in preparing 
the base sheets, or skeleton sheets, is described. Photo- 
grammetrists build up the map on these base sheets with 
the plotting machines. A description of the machine and - 
its manipulation is given, and some advantages of pre¬ 
paring maps by the aerial -photography method are- 
discussed. 
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Mhasurbmhnt of irrigation watbb. Bidder. 

This article describes various types of metres available for the 
measurement of water in canals and closed conduits and 
emphasizes the importance of extending their use. 

Our readers sax. 4 

Pressure distribution and acceleration at 

THE FREE OVERFALL. 

In this note to the editor Mr. Hunter Bouse comments on the 
article on Discharge Over a Free Fall published in the 
May 1937 issue of this journal. (See page 81 of Bulletin 
No. 6). He says that certain assumptions upon which the 
writer of the original article haB based his developments 
are contrary to fact, and therefore the s’gnificance of his 
derivation of a new formula is open to question. • 

No. 8—August 1937. 

The Progress of Irrigation in North China. Todd. 

During the past decade, a number of irrigation projects have been 
developed in North China to conserve more thoroughly the 
available flow in the principal streams. In this move¬ 
ment, engineers who have studied western irrigation 
technique have endeavoured to introduce more modern 
methods of construction. Four of the larger and more im¬ 
portant projects are discussed in this article. All the 
projects discussed consist of diversion dams across the rivers 
and systems of canals taking off from the rivers. The 
main features of the diversion dams are described. In 
two cases the diversion dams are constructed in rocky 
gorges of the rivers and the water is led into tunnels 
through the rock whence it emerges and flows in open 
channels, which form the irrigating system. 

Settlement stresses found with a model. Bull. 

Stresses in a statically indeterminate structure can be easily deter¬ 
mined by the use of a wire model. Some recent improve¬ 
ments in the methods used are described. The solution 
of a practical settlement problem in connection with a 
multiple frame structure by wire model analysis is des¬ 
cribed in detail. In conclusion the writer emphasizes the 
value of models in investigation of behaviour of structures 
and points out the advantages. 

Technique of Soil Testing. B uchan a n 

At the U. S. Waterways Experiment Station at Vicksburg a 
special section has been devoted to the study of seal 
mechanics since 1931. At present it is busy with studies 



for many projects involving the use of earth as an engineer¬ 
ing material. The present article describes the technique 
employed in perforating the more important routine tests 
and gives examples of their use in the design of levees and 
earthen dams. The steps in the solution of a levee or an 
earth dam problem are sampling, testing, and the applica¬ 
tion of the data obtained to the solution of the problem. 
Soil sampling equipment and procedure are described. 
Soil testing consists of mechanical analysis, shear tests, 
determination of rate and amount of settlement, and per¬ 
meability tests. The last one is very important because 
it relates to seepage through a levee or dam. The permeabi¬ 
lity tests are carried out on scale models constructed in 
glass sided flumes. The application of the data supplied 
by some of the tests is illustrated by explaining part of the 
general design of a levee. 

Colorado River Water for California. Hinds. 

The cities of Southern California have few local sources of water, 
and a scheme for supplying this area with water of the 
Colorado river stored in Lake Mead behind Boulder Dam 
is in course of construction. The scheme consists of a dam 
called the Parker Dam 155 miles downstream of the 
Boulder Dam on the Colorado river. Water will be re¬ 
leased from the Boulder Dam into the river channel and 
will be diverted at Parker Dam into a line of waterways 
known as the Colorado River aqueduct which will convey 
the water to Southern California some 300 miles away. 
The main Colorado River aqueduct consists of a series of 
concrete lined tunnels, concrete pipe lines, buried concrete 
flow-line conduits, and concrete lined open canals with a 
total length of 242 miles. The system is designed to 
carry a discharge of 1,500 cubic ft. per sec. on the average. 

The area to be served being very much higher than the water 
level at Parker Dam, the water will be pumped at five 
pumping stations along the line with lifts varying from 
144 ft. to 441 ft. 

Many details of this great work are given and new methods deve¬ 
loped in construction are briefly described. The present 
stage of progress of the work is reviewed. 

Engineers’ Notebook. 

O’Shaughnessy 

Discharge of Needle Valves and Sluiceways at 
Madden Dam. 

Methods and results of testing the outlet structures at Madden 
Dam (located on the Chagres River, in the Isthmus of 



Panama) am described is this article. The relation 
works «t the dam include two outlet pipes equipped with 
needle valves, and six rectangular sluiceways controlled by 
gates. Tests were made to determine the actual head* 
discharge relationship for both of these appurtenances. 
The relationship curves obtained are given for both works. 

COMPRESSED AIR MAGAZINE. 

Vol. 42. 

No. 1—January 1937. 

Wans to make tub Desert Bloom. Coyle. 

The All American Canal Project is described in this article. This 
is a part of the Boulder Canyon Project and includes a 
diversion dam on the Colorado River 250 miles below the 
Boulder Dam, an eighty mile main canal to Imperial 
Valley. The climatic and geological characteristics of the 
region to be supplied with irrigation water are discussed 
and figures of area to he irrigated and cost of the project 
are given. Some of the mechanical equipment UBed in 
excavation work is described. The All American Canal 
will be 160 ft. wide at the bottom and 232 ft. wide at water 
surface. The depth of water will be 21 ft. and the capa¬ 
city of the canal will be 15,155 cubic feet per second. 
Construction features of the canal are described. A fill sec¬ 
tion 6,200 ft. long, 144 ft. wide at bottom, 27 ft. wide at 
top and 26 ft. high was specially constructed to prevent 
seepage. A line of sheet piling was'driven under the fill 
line 30 ft. deep and special material was used for the fill 
which was compacted by mechanical rollers. 

Features of the Imperial Dam which will divert water into the 
All American Canal are described. (See page 88 . of 
Bulletin No. 5). 


CONTRACTORS AND ENGINEERS MONTHLY. 

Vol. 33. 

No. 5—November 1936. 

Hog Wire Stops Stream Erosion. 

A 1 method of preventing erosion of banks of streams by velocity 
checks made of wire mesh fencing, fixed to null driven is 
the bed of the stream has been used with success in 
, Ariapaa. Details .of this form of check is given ,*hd the 
' placing of these ip the correct position is explained." 
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Drainage Swamp Land with Vertical Drains. 

A portion of the approach highway to the San Francisco Bay 
Bridge lies over a swamp and is not stable enough for the 
highway embankment load. The California Division of 
Highways has formulated a theory that the swamp can be 
drained as the fill is being placed if suitable channels for 
the water are created before the fill is spread. These 
channels consist of vertical wells cut in the swamp and 
filled with gravel. The tops of these wells are connected 
to a system of drains filled with crushed stone and leading 
to the outside of the fill. The idea is that as the fill is 
being placed the water in the swamp will be pressed out 
by the weight of the fill through the vertical wells and the 
lateral system of drains out of the fill. This method is yet 
in the experimental stage. Details of the vertical and 
lateral drains and their construction are described. 


Vol. 34. 

No. 7—July 1937. 

Further discussion of scaling of concrete. 

Some causes of scaling of concrete roads are described and effective 
treatments are indicated. 

Syphon and Bridge Construction for All Coyle. 

American Canal. 

Some features of a few important structures for drainage, rail¬ 
road and highway crossings on the All-American Canal are 
described. These include syphons, bridges, and over¬ 
bridges. Important details as regards construction 
materials and plant are described. 

Asphalt as Stabilizing Agent for Sandy Soils. 

A procedure of stabilizing sandy roads by asphaltic material is 
described in this article. 

Salt-Stabilized Township Eoad. 

A method of road surfacing is described which consists of spread¬ 
ing a layer of gravel on the subgrade and rolling it. Over 
the rolled gravel surface a layer of rocksalt containing 98 
per cent sodium chloride was spread at the rate of 2 lbs. 
per square yard and the surface was again rolled. The 
road after treatment set up very hard and dense. Lime¬ 
stone dust'was spread over the compacted surface to fill 
the surface pores while the surface was still moist. 

F 
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ENGINEERING NEWS-RECORD. 

Vol. 118. 

No. 22—June 3, 1937. 

(Annual Waterworks Number). 

Selecting Pumping Equipment. Burdick. 

Contains a general discussion of principles of selection of pumps 
for all purposes with particular reference to pumps for 
municipal water supplies. The gradual evolution of 
modern equipment from the crank and flywheel steam 
engine type of half a century ago to the modern electric 
centrifugal unit is traced. 

Groundwater Surveys in Cincinnati Area. 

Water levels in wells in this area have been declining gradually 
for many years. The water level has gone down 75 ft. 
since 1906. Information obtained during the recent in¬ 
vestigations indicates that the possible causes of decline of 
w ater level include :—low rainfall in recent years; a change 
in the regimen of the Miami River following the construc¬ 
tion of the flood control reservoirs of the Miami Conser¬ 
vancy district which may have reduced the possibility of 
groundwater recharge during periods of floods; the recent 
construction of a large intercepting sewer which has 
hastened the run off of both surface and groundwater; and 
the heavy and progressively increasing pumpage from 
wells. 

Current News. 

Completion of the two mile long spillway channel of the Fort 
Peck Reservoir w’ill be a major construction operation this 
season. In the one mile long lined section, slots are cut 
in the shale of the sloping sides of the channel to act as 
kevways for the wall concrete. The shale was covered 
with cement mortar to check disintegration pending the 
placement of concrete. 

No. 23—June JO. 1937. 

The week’s events. 

$800,000,000 Flood Control Plan. 

A flood control plan for the Ohio and Mississippi Rivers and their 
tributaries which will cost $800,000,000 has been pro¬ 
posed by General Marham, Chief of Engineers. The 
scheme provides for the construction of numerous dams, 
creating detention reservoirs on the tributaries, miles- of 
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levees and river walls, channel improvements in the rivers 
to provide greater waterway, and establishment of flood- 
ways on the Mississippi. General Marham appeared 
before the House Flood Control Committee and said it is 
a mistake to suppose that his organization opposes reser¬ 
voir construction. In protecting the alluvial valley of 
the Mississippi, the problem was to obtain the utmost 
protection with the money to be spent, and this has 
meant levees and channel improvements. With more 
money available, the Corps of Engineers favours storage 
reservoirs for flood control, although the net result as 
measured by reduction in flood crests is usually dis¬ 
appointing to reservoir advocates. General Marham’s 
report states that the 1937 flood in the Ohio was unprece¬ 
dented. Had the fourteen reservoirs already authorized 
been in operation, they would have reduced the flood 
heights by 5*5 ft. at Pittsburgh, 1 to 2 ft. at Cincinnati 
and less than half a foot at Cairo. Additional jrotection 
besides reservoirs is therefore necessary. 

Comment and discussion. 

Causes of land si bsiuenue. 

Befers to an article relating to the subsidence of land surface in 
the Santa Clara Valley in California published in the April 
I, issue of the Engineering News-Becord. The writer 
says that there is little doubt that frequently the subsi¬ 
dence of areas of great extent is caused by the drainage 
from them of liquids like water and oil. Bocks and other 
strata with voids permeated by water or oil are in effect 
like a solid body submerged in a liquid the weight of which 
in the immersed sta.te is less than its actual weight due 
to Htioyancy. When the liquid is extracted, the weight 
increases and there is sul sidence. The increase in weight 
may be from 60 to 65 per cent. This point is brought to 
the notice of engineers and others interested in large oil 
fields where settlements are occurring. 

BECIxAIMJNG a Biveufront. 

Describes the essential features of a scheme of park development 
along a 7 mile front of the Hudson Biver in New’ York, 
which includes a retaining w T all of ingeneous design. 

Putting skid resist inch in'io ro\i>s. 

Some practicable processes for producing skid resistant surfaces 
are outliued in this article. Concrete surfaces may be 
made skid rosistant h\ brooming.the surface or by finishing 
it with a canvas belt. Both these operations bring the 
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sharp sand grains to the surface. Application of corun¬ 
dum, carborundum, emery recrush and similar abrasives to 
the surface of the green concrete is very effective on con¬ 
crete stairways and offers a possibility in building skid 
resistant concrete roads. The modern de-aired, vertical 
fibre paving brick with lugs provides an excellent wear 
resisting gritty surface finish. Sand, gravel and cinders 
can provide a uniformly high resistance to skidding pro¬ 
viding the surface is firm and reasonably free from loose 
material. 

Wellpoints on Small Bridge Work. Grover. 

The use of well points for foundation work is usually limited to 
special and difficult problems but recently well points have 
been used with success in a few ordinary jobs in Kansas 
which include a few bridges across the Republican River 
in northern Kansas and a railway grade separation struc¬ 
ture. Details of the well point installations used on these 
jobs are given. The installations were found particularly 
advantageous in fine sand that would leak through the 
joints of steel or timber sheeting. 

Foundation Job includes moving a River. 

A steel sheet mill is being built in Cleveland on an eighty acre 
site in the bottom lands of the Cuyahoga River valley. 
The river actually flowed through the middle of this area 
in a horse shoe bend, the site occupying both banks of the 
river. A cut-off for the river channel eliminating the 
horse shoe bend was first constructed. This work required 
the digging of a new channel 1300 ft. long, 23 ft. deep 
and 200 ft. wide at the top with side slopes of 1:1. The 
river was diverted to this new channel and the whole site 
including the o'd channel was raised 5 ft. above the exist¬ 
ing level with 75,000 cubic yards of fill. The mill build¬ 
ings occupy 21 acres and 17,000 concrete piles were placed 
for the foundations. The piles consisting of steel shells 
with concrete cores, were driven 60 ft. to shale and are 
designed for a load of 35 tons each. A sheet pile wall was 
also erected along the mill side of the new cut-off channel. 

Nbw -Aids to the Constructor . 

A hollow burned clay roofing type has been placed on the market. 
'■ft is fireproof and has high insulting value. Purlin spac- 
ings up to 8 ft. may be used for the roof frame. The 
weight is 13 lb. per s. ft. 
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No. 24—June 17, 1937. 

Comment and Discussion. 

Flood Control. 

Mr. Salberg of Chittagong, Eastern Bengal, criticizes the policy 
of flood control by levees in the alluvial rivers of America. 
The writer says that all alluvial rivers carry silt which 
must be deposited somewhere. If the river is controlled 
by levees, the silt can no longer be deposited in the river’s 
flood plain but is carried to the mouth to built up the 
delta and also to lengthen the river. To get its discharge 
the river must raise its bed and consequently the flood 
levels are also raised. The levees in time have also got 
to be raised to prevent over-topping. This process has its 
limit when it would no longer be possible to raise the 
levees higher or to increase the river’s grade by straighten¬ 
ing. Some scheme therefore must be evolved to build up 
the plains with river silt first to replace the natural build¬ 
ing up of the plain which has been upheld during the 
past eighty years of levee protection, and after that to 
keep pace with the river’s natural growth. 

The only solution in the writers opinion is a system of controlled 
spillways designed to flood and build up sectional areas, 
each with its discharge channel back into the parent river. 
Under this scheme large areas will have to be taken up by 
the State for the period of their re-conditioning. The 
obsession of protecting the many interests that have grown 
up in the flood plains under levee protection must dis¬ 
appear from the minds of the American Engineers if per¬ 
manent control of floods is to be achieved. 

A New Type of Crest Gate. 


Streiff. 

The writer refers to an article on a new type of crest gate for 
the Emsworth Dam published in May 6, 1937 issue of the 
Engineering News-Record (See page 95 of Bulletin No. 6). 
He says that the design is not «new at all and describes a 
lift-Tainter gate designed by him 20 years ago for an irri¬ 
gation project in Siam. He considers however that fol¬ 
low dams in rivers with very high flood stages, the stoney. 
Roller and Tainter gates, dams are neither adaptable nor 
economical as the gates have to be lifted up high above the 
water level and require enormous piers, operating bridges 
and hoists etc. The piers in addition to their enormous 
cost, considerably restrict the channel area. For rivers 
with very high flood stages, preference should be given 



to moveable dams requiring low separating piers, with 
modern forms of beartrap which are low in cost, quickly 
operated and adaptable for automatic operation. 
S*le-Anchored Eykbar Cable Bridge. 


McCullough. 

Archibald, 


Describes a suspension bridge under construction in Guatemala. 
A special feature of the work is the use of eyebars for 
cables instead of wire strands. The bridge is of the self 
anchored type with a central span of 240 ft., and two 100 
ft. flanking backstay spans. The horizontal tension com¬ 
ponent is taken by the bottom chord of the truss which 
carries the roadway. The truss is continuous, the bottom 
chord being rigidly fastened to the towers, one of which 
rests on a roller nest to allow free movement. The piers 
and abutments rest on a foundation of steel H beam 
piling. Details of the design are given. 

Firming Fink Soil with Tar. 


Fahnestock. 


This article describes some experimental road stabilization work 
undertaken i-n North Carolina with a view to ascertain 
whether a base which had proved inadequate could be 
stabilized and waterproofed by the use of bituminous 
material so that it would render satisfactory service. Two 
methods were employed. In the first method the existing 
road was scarified for a depth of 4 inches and the soil 
moved to the sides. Coal tar w T as then applied to 
the surface and was mixed with the soil material by a 
disc harrow. The material was then shaped and compacted 
by rolling. The compacted base was allowed to stand 36 
hours after which the wearing surface which consisted of 
the same grade of tar as used for the base with half inch 
granite chips, was put on and rolled. A second method 
was to construct a ‘sandwich’ section which consisted of 
one inch of stabilized base soil covered by 5* thick un¬ 
treated soil over which was another layer of 1 inch of Sta¬ 
bilized soil. This top layer was covered over by the wear¬ 
ing surface as in the previous method. 


Flat Slabs on 25-Ft. Spans in Earthquake 
Resistant School. 


Hammill. 


Describes some features of design of a recent school building in 
San Francisco. The building is a two storey reinforced 
eoncrete structure so designed that the walls, roofs, floors, 
mi interior columns act as rigid frame units to resist 
earthquake stresses. Brief details of roof and floor slabs 
are given. 
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From Field and Office. 

Cleaning Concrete Surfaces to ensure Bond 

McFarland. 

Large blocks of concrete built in successive lifts at Grand Coulee 
Dam required such large areas of surface to be cleaned for 
adding fresh concrete that many cleaning devices were 
tried. Some of them which proved successful are describ¬ 
ed. These are : 


(1) Water-air jets. As soon as the concrete has set enough 
to stand it, the surface is cut with a jet of air and 
water. This takes off all the particles that are not 
firmly established in the concrete. The equipment con¬ 
sists of a Y shaped nozzle with connections for an air 
hose and a water hose. It is mounted on rubber tvred 
wheels and is moved along the surface of the concrete. 

(2) Jetting with Power brush. This involves the use of a 
power driven brush for cleaning the surface. A circular 
brush with steel wire bristles is put on an electric driven 
floor sander. The brush is also fitted with a water con¬ 
nection so that the surface will be washed free of the 
cuttings. 


A Better Crown Formula for Roads. 


Cnare. 


In Wisconsin, the transverse section of concrete pavements is 

shaped in accordance with the formula Y = 

where Y is the crown at any point and X the distance 
from centre line of the road to the point in question. This 
formula prodrces a curve which is rather flat at the top or 
crown of the road. The writer suggests a revised form of 
this ^formula which gives a slightly greater s’ope near the 
(*rown and less slope at the ends. 


No . 25—June 2i % 1937. 

of the Week. 

Small Earthfill Dam Fails. 

A small earthen dam in Colorado, 910 ft. long and 36 ft. high 
failed recently due to saturation of the fill. The dam wa* 
constructed in 1898 and a spillway for it was also excavat¬ 
ed but was allowed to fall into disuse. In recent years a 
number of Blips occurred due to saturation of the fill and 
drainage systems were installed as* a corrective measure. 
A very recent slip extended to the crown and exposed a 
vertical face 9 ft. high, and the slip began to move. A 
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cat 4 ft. wide was made in the structure near the spillway 
to lower the water level but this widened rapidly and all 
the water was discharged in a few hours, flooding the 
town of Austin, washing away a hundred yards of a rail¬ 
road, and causing widespread damage to crops. 

Comment and Discussion. 

Soil Loss in Potomac Flood. 


Love. 

Information is presented herein on silt loads and corresponding 
denudation over a drainage basin related to one flood in 
the Potomac river. The April 1937 flood in this river had 
a computed crest discharge of 348,000 c. ft. per sec. The 
maximum rate of silt movement has been computed as- 
78,300 tons per hour, and the total load of suspended 
matter during the five days of the flood was computed to 
be about 2,210,000 tons. This quantity represents mate¬ 
rial spread evenly over the entire basin to a depth of ’002 
in. The maximum silt concentration was estimated to 
be 2-000 parts per million. 

Record Rigid-Frame Bridge. Dunford. 

Describes a cellular concrete bridge of 175 ft. span built in a 
park across a narrow ravine. The bridge is of the rigid 
frame type consisting of four large hollow concrete rigid 
frames set side by side. They are 8 ft. in width and of a 
depth averaging 5J ft. at the crown and 18£ ft. at the 
haunches, where with a large circular sweep the horizon¬ 
tal girders connect with the legs, giving the appearance 
of an arch. The legs are of cellular construction, each 
terminating in a solid botton 5 ft. by 6 ft. in section. The 
base is shaped in the form of segment of a cylinder to 
form rocker bearings. The base fits into a similarly shap¬ 
ed socket on the top of the footing. The design is briefly 
outlined and the procedure of construction is described. 

Fast Subaqueous Tunnel Driving. 

A brief account of the tunnel scheme below the Hudson River 
in New York was given in the previous issue of the Engi¬ 
neering News-Record. This article describes the tunnel 
driving operations in some detail. The driving shield and 
the various mechanical contrivances appurtenant thereto 
are described. The shield is a circular structure 31 ft. 8 
in. in diameter with a circular cutting edge. The face of 
the shield iB fitted with a bulk head having two openings 
2' 4' square controlled by hydraulic gates. The 
muck collected by the cutting edge is driven through these 
openings as the shield advances and is removed by men 
working on a moving platform, into a conveyor moving on 
belts. 
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N»w Aids to thb Constructor* 

A metallic lead pigment which is mixed with a suitable vehicle 
for application as a paint with brush or spray has recently 
been developed. The new product is said to be resistant 
to alkali, acid, fumes, and extreme temperature changes. 
It is recommended for buildings, bridges, water towers- 
and steel structures generally, and as a seal coat on con¬ 
crete. 


VOL. 119. 


No. 1—July 1, 1937 . 
Contractors Win River Battle. 


Serious leaks occurred through the base of the Cofferdam whichi 
keeps the Columbia River out of the area in which the* 
east section of the Grand Coulee dam is being built. A 
report on repair operations was published in an earlier issue 
of the journal (see page 93 of Bulletin No. 6). In this- 
article additional information relative to conditions en¬ 
countered and remedial measures adopted are given. It 
was discovered that cavities 1 to 3 ft. deep existed in the* 
horizontal sand seam below the Cofferdam, through 
which water Was flowing. Grout was pumped into these' 
and observations were made to determine the best combi¬ 
nation of ingredients for the grout. The following mix¬ 
ture was found to be the most suitable. 


Sawdi at .... 
Shavir gs from refinishing machines 
Portland cement .... 

Sand. 

Lump bentonite .... 
Water ....*. 


8 eu. ft. 

10 cu. ft. 

2 cu. ft. 

6 cu. ft. 

50 lbs. 

8 to 10 cu. ft. 


To seal off small leaks, some 10,000 sacks of cement r 
largely with a 5 p.c. by weight of bentonite admixture,, 
were placed inside the periphery of the Cofferdam cells. 


Workability of Concretes and Mortars. 


Scripture.. 


Workability is pne of the most important properties of concrete or 
mortar and without it, the potential value of other proper¬ 
ties cannot be realized. The two factors which determine 
workability of concrete and mortar are mobility and cohe¬ 
siveness. The requirements in concrete and mortar with* 
respect to mobility and oohesiveyess for different classes, 
of work are discussed. Each concrete or mortar mix 
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should be fitted to the special purpose for which it is to be 
used by varying these properties in such a Way that work¬ 
ability is not impaired. Workability varies with propor¬ 
tions of components in a mix* particularly with the pro¬ 
portion of water. The problem therefore is resolved large¬ 
ly into one of securing maximum workability with mini¬ 
mum water. The effect of different proportions of the- 
various components of a mix on mobility and cohesiveness 
are discussed. A marked improvement in workability can 
be secured by careful design to give just the right propor¬ 
tions and size grading of each ingredient. It is also pos¬ 
sible to effect substantial improvement in workability by 
the addition of certain auxiliary agents to the usual com¬ 
ponents of concrete. These agents include finely divided 
puzzolanic material, lime, clay, some fatty acid salt such 
as soap, electrolytes, colloids such as glue and tannin etc., 
and organic dispersing agents. Their effects on workabi¬ 
lity are discussed generally and a table is given showing 
the effect of the addition of such materials on mobility, 
cohesiveness, and strength of a mix. 


“Checking Torrential Floods. 


Describes the progress of Los Ange'es County Flood Control 
plan on which work was begun in 1914. The area invol¬ 
ved is 2,800 square miles, and flood control works include 
detention dams, debris basins, channel improvements in¬ 
cluding straightening and lining of natural stream beds, and 
spreading grounds for getting the flood waters into under¬ 
ground basins. Fourteen storage dams have been built 
and another is nearing completion 


Controlled Quality in Asphalt Paving. 


Shattuck. 


Gives the history of the development of asphalt paving in the 
city of Detroit 85 p.c. of whose roads are of asphalt. A 
description is given of the present equipment of asphalt 
plant at Detroit and the paving methods employed are 
detailed. There is a laboratory to test rapidly all mate¬ 
rials used in the manufacture of butuminous paving mix¬ 
tures. 


£tml Baffles Stop Sliding Fill. 


Allen. 


A road in the state of Indiana is cut in a hillside, half of the road 
teaming <m a bench cut in the hill and the other half on 
earth All. \ The fill portion gave frequent trouble due to 
sliding. An ingenious method was adopted to arrest this 
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sliding. The arrangement consists of a number of anchor 
bars fixfcd to reinforced concrete anchorages at the extreme 
end of the road on the hill side. The bars run across the 
full width of the road and down the slope of the fill and 
hold in position a number o£ steel retainer plates spaced 
at 12 ft. centres along the slope of the fill. These plates 
are buried in the fill. Steel plate cones are provided for 
the anchor bars where they bend over the edge of the road 
bank and follow the slope. The construction methods are 
described in brief. The plates are covered with earth and 
are not visible on the slope. The slope was completed 3 
years ago and still shows no signs of moving to any 
extent. 

Desert Water Tanks. ‘ Sykes. 

Storage basins composed of gravel and sand confined behind 
small dams have been in use for more than a century to 
conserve water in the semi-arid regions of the south west. 
The dryness of the climate makes it difficult to conserve 
water in any type of open pond or reservoir. To meet these 
extreme conditions, water is stored in what are known 
as sand tanks. The sand tank is formed by a masonry 
dam built where the stream bed is confined within a rock- 
bound channel. The dam is well bonded into bed rock and 
the rock walls of the channel, the object being to inter¬ 
cept all water moving down as drainage. The streams 
carry a large amount of material which is deposited -be¬ 
hind the dam, and it is in the voids of this deposited 
material, which consists of coarse gravel and sand, that 
water is stored. The percentage of voids is from 25 to 
30 per cent. Evaporation losses are very much reduced 
and the water is kept free from contamination. 

No. 2—July 8, 1937. 

The Week’s Events. 

The 40th annual convention of the American Society for testing 
materials was held in New York during the previous week. 
The technical report of the meeting covers subjects such 
as developments in steel, corrosion resistance, bituminous 
materials, paint, cement, concrete, masonry materials and 
timber. 

Comment and Discussion. 

Cloudburst Flood Formulas. 

This is a letter from Mr. C. 0. Inglis, India, to the Editor, 
Engineering News-Record on the Cloudburst’ Flood 
Formula evolved by Crutm&nn. (See page 52 of Bulletin 
No. 4 and page 16» of Bulletin No. 6). 
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Bridge BtriLDiNG Follows Flood. Bowman. 

The floods of March 1936 swept out hundreds of bridges and 
damaged many more throughout New England. Bo nawiy 
bridges were washed out because flood stages were higher 
than ever before and because more ice was present than 
in any previous high water. The majority of bridge losses 
were connected with the failure of old dams on the small 
streams. The lessons in better bridge building emphasized 
by these failures are being applied to the replacement 
bridges. Larger spans, higher vertical clearances, deeper 
foundations, more positive anchorage of superstructure to 
substructure are some of the features of the new bridges. 


Fast Tunnelling Clinches Sale of Water. 


Marl Tunneling Methods. 


Gibson. 


A tunnel has just been completed to provide additional water 
supply for Charleston. 1,000 men worked night and day 
and completed a 7 ft. tunnel through rock 18| miles long 
in seven months. These two articles describe the progress 
of the work and give details of tunnelling methods adopted. 


Municipal Sewage Irrigation. Mitchell. 

Following the abandonment of an overloaded sand filter sewage 
treatment plant in 1928, Vineland, U. S. A. a town of 
8,000 people adopted sewage irrigation farming as a means 
of disposal. The soil is coarse sand well adapted for 
drainage but not suited to farming unless irrigated and 
fertilized. In this article are described the layout of the 
farm, the details of the distribution system, preparation 
of the land for farming, cropping system, and irrigation 
practice at the farm. Some experiments on crop produc¬ 
tion and use of fertilizers which were carried out at the 
farm are mentioned. The cost data of the farm installa¬ 
tion are given and the operating costs. Experience has 
shown that sewage irrigation if properly conducted is not 
a menace to health, and is practical and economical. 


Structures to Control Torrents. Cruse. 

This is in continuation of the article in the previous issue dealing 
with the flood control works of Los Angeles County, 
California. The County asked for Federal aid for flood 
control which was granted two years ago and was restrict¬ 
ed to ten specific items of work. These ten projects are 
described in brief, and consist of two main classes of 
structures: (1) debris basins and dams at the mouths of 
mountain canyons with outlet channels leading to the 
main river channels (2) enlarged and improved channels 
for the Los Angeles River ana its principal flood produc¬ 
ing tributaries. 
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Some of the principal features of channel improvement works are 
described in greater detail. Many new bridges had to be 
built on the rivers where the improved channels ran 
through cities. Features of the construction work are 
also briefly outlined. 

.New Expansion Joint Proves Good. Webb. 

Trial of a new expansion joint for concrete pavements has given 
excellent results in New York. The new device is called 
the flexible dowel, and consists of bent dowels used with 
premolded filler with form plates which hold the dowels 
in position in the filler. Each dowel consists of two de¬ 
formed steel bars and two form plates. The bars are bent 
to place one end in the upper portion of one slab and the 
other end in the lower portion of the adjacent slab. The 
vertical portion lies in a slot in the expansion joint filler. 
A pair of these bars is placed in alternate positions in the 
two slabs. The installation procedure is described. 

From Field and Office. 

Design for Stadia Eod. Dinsmoor. 

A new design for a levelling rod is suggested herein. 

Cut and Fill Volume told by Chart. Arnold. 

Warner. 

A simple chart is given from which volumes of earth which must 
be moved in making cuts or fills of trapezoidal section over 
level ground can be computed. An example is worked out 
showing the use of the chart. 

New Aids to the Constructor. 

Highway Expansion Strip. 

Effective sealing against moisture and temperature changes, and 
reduced noise are advantages claimed for this new expan¬ 
sion strip for joints in concrete highways. 

Pile Puller. 

A cable grip for use in pulling piles from 14 to 18 inches in 
diameter has been recently placed on the market. 

No. 3—July 15, 1937. 

Asphalt Plant with Precision Control. Proctor. 

Shattuck. 

Describes a new hot-mix asphalt plant recently installed in 
Detroit. Some of its special features are exact plant 
control of proportioning, mixing, and temperatures, and 
highly perfected uniformity of the mix. It is capable of 
turning out 80 'tons of sheet asphalt mixture per hour. 
The process of storage and handling of the materials, pre¬ 
paration of the aggregate and other details about the func¬ 
tioning of the plant are given in detail. 



Nbw Record in Pouring Concrete. 

This article contains an account of the progress of concreting 
the foundations for the Grand Coulee Dam and outlines 
experiences of the contractors in preparing the east half 
of the river bottom for concrete. About half of the con¬ 
crete in the foundation contract has been laid, and future 
placing of concrete is scheduled at 440,000 cu. yd., per 
month. Prior to excavation of the dam site some 200 
holes were core drilled to an average depth of 225 ft. to 
test the nature of the overburden and the quality of the 
rock beneath. After the removal of the overburden, the 
operation of cleaning up of the bedrock which involved 
mostly handwork with pick and bar, was undertaken. The 
area of the concrete granite contract totalled 2,000,000 
sq. ft. Mechanical placing of the concrete is described in 
brief. A new pumping plant for concrete cooling, consist¬ 
ing of horizontal grids of cooling pipes connected to headers, 
which lead to supply mains through which river water is 
circulated, has been installed. 

A. S. T. M. Convention at New York. 

A brief review of the 40th annual convention of the American 
Society of Testing Materials held in New Pork from June 
28 to July 2, 1937. The significant papers and specifica¬ 
tion developments that were presented are summarized 
by materials. Steel, cement, and concrete were the 
materials of major interest. Subjects discussed include 
yield point of structural steel, impact tests, corrosion of 
metals, fatigue of metals, cast iron tests, paints, bituminous 
materials, cement and concrete, masonry materials, brick 
efflorescence, and timber. One of the papers presented in 
the concrete session was on plastic flow of concrete. In 
the field of concrete aggregates, two new specifications 
were proposed and adopted. One of these is of light weight 
aggregate for concrete and the second covers a tentative 
method of test for abrasion of course aggregate by the 
use of the Los Angleles abrasion machine. 

Rustproofing Fort Peck Penstock. 

The four outlet tunnels for Fort Peck Dam are steel lined. In 
one of the tunnels, the steel lining is protected by a coat¬ 
ing of coal tar enamel for a distance of 3,118 ft. down¬ 
stream from the control gate shaft. The plant and pro¬ 
cedure employed in applying the protective coating are 
briefly described. 

fifth'4—July 22, 1937. 

River aqueduct distribution system 35 miles east of Los 

Ground surface subsidence along a 2 mile length, of the Colorado 

Ground Subsides on 2-Mile Line. 
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Angeles has been observed during the past 3£ yean. Ilk 
this period the ground surface has subsided by about 1 ft. 
The subsidence was detected as the result of periodical 
check of bench marks along the aqueduct line. The city 
engineer of La Verne which is situated in the area of sub¬ 
sidence is of opinion that the subsidence is the result of 
groundwater lowering, following which the alluvial soil 
material has compacted and settled during the drying out 
process. Water levels in this locality have dropped 100 ft. 
m 10 years. 

Missouri Eiver Blocked at Fort Peck. Chorpening. 

The Missouri Eiver at Fort Peck Dam has been diverted through 
four concrete lined tunnels for the completion of the Fort 
Peck Dam. The dam which is in Course of construction 
is an earthen dam nearly 4 miles long of which the main 
section of 9,000 ft. lies in the valley proper of the river. 
The main section has a base width of 3,000 ft. and a 
maximum height of 242 ft. The dam was being built in 
two sections, one on each side of the river leaving a gap 
in the middle for the stream. On the completion of the 
tunnels the stream has now been diverted through them 
and the gap is being closed. The gap was 800 ft. wide 
and a railway bridge was constructed across it mainly for 
the transport of materials to the spillway. It was planned 
to close the opening by dumping material from the railway 
bridge on the upstream side but two days before the date 
fixed for the closure operations a slide of the fill on one 
bank of the gap occurred, endangering the safety of one 
pier of the railway bridge. The slide was on the down¬ 
stream side of the bridge. Plans of closure operations 
were therefore changed and closure was started immediate¬ 
ly bv dumping lyick and gravel from the railway bridge 
around the threatened pier and along the toe of the slide. 
Fleets of bull-dozers pushed the gravel into the stream 
from either bank of the gap and a derrick boat was en¬ 
gaged in building up a rock sill to hold the gravel in place 
against the current of the stream. The operations are 
described in details. 

No. 5 —July 29, 1937. 

The Week’s Events. 

Bedrock rkichkd \t Parker Dam. 

Bedrock was reached at Parker Dam site in what is stated to be 
the deepest excavation for the foundation of a dRjn, 230 
ft. below the river bed. The Parker Dam will be of con¬ 
crete arcli type and will regulate the flow of Colorado 
Eiver below Boulder Dam. It is 155 miles below Boulder 
Dam on the Colorado Eiver. 



96 


San Gabriel Dam Completed. 

San Gabriel Dam of the Los Angeles Flood Control District is 
a rockfill structure 355 ft. high, 1,670 ft. long at crest and 
2,000 ft. thick at the base. It is the highest dam of this 
type ever built. The upstream and downstream slopes 
were originally proposed as 1J to 1 but owing to the un¬ 
satisfactory nature of the available rock material, the 
slopes were finally altered to 3:1. The cross section of 
the dam was divided into zones comprising a core of 
mechanically compacted quarried material, a clay-sand 
zone upstream of the core and a zone of quarried material 
on the extreme upstream side. On the downstream side, 
quarried material was placed grading from fine to porous 
on the extreme downstream side. 

Comment and Discussion. 

Crown Formula for Eoads. 

The writer has given another formula which he has been using 
for the past twenty years which gives the shape of the 
crown of the road, and is different from the formula given 
in the original article published in June 17, 1937 number 
of the Engineering News-Record. 

Boulder Dam Earthquakes Continue. 

Earthquakes at Boulder Dam continued through the first half of 
1937. No damage is reported but the frequency of shocks 
now occurring where Done wqre reported before the com¬ 
pletion of the dam has given rise to much speculation as 
to whether the cause lies in the extra load on the earth’s 
crust imposed by Lake Mead. The U. S. Coast and 
Geodetic Survey have installed three instruments in or 
near Boulder Dam to record the earthquakes and two more 
instruments are to be installed one on either side of Lake 
Mead. 

Plastic Flow in Concrete. Davis. 

Davis. 

Brown. 

“The purpose of this paper is to present the results of some of 
the investigations made at the University of California, 
all having to do with volume changes of concrete, and to 
point out the possible significance to design and construc¬ 
tion problems of volume changes under the action of sus¬ 
tained load referred to as plastic flow”. 

The investigations were started in 192C and comprise to date some 
25 series of tests. The earlier series include studies to 
determine the effect upon plastic flow under sustained 
compressive stress, of (1) duration of loading (2) moisture 
and temperature conditions of storage (3) moisture con¬ 
tent of concrete (4) gradation and character of aggregate 
(5) size of mass (6) age at time of loading and (7) rein¬ 
forcement. 
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The more recent studies were for the determination of effect of 
water cement ratio and aggregate cement ratio upon 
plastic flow, the effect of fineness and composition of 
cement upon plastic flow, plastic flow in tension and com¬ 
pression, strains in plain concrete beams under constant 
sustained bending moments, and stresses developed in 
large concrete cylinders during a heating and cooling 
cycle, similar to that which will occur in mass concrete. 
The results of some of the studies are discussed. One im¬ 
portant resuit refers to observations of plastic flow r of 
ordinary portland and low heat Portland cements. It 
was found that concrete with low heat cement exhibited 
the largest plastic flow. Differences in degree of cracking 
of mass concrete structures ifl considered to be due to 
differences in plastic flow characteristics of the concretes 
forming the structures. In the construction of Morris Dam 
a modern low heat cement was used with the result that 
the structure is generally free from cracks. Another result 
indicates the existence of high stresses due to heating and 
cooling in mass structures. In the case of dams these 
stresses combined with the load may produce a stress system 
entirely different from that calculated by the usual methods 
which ignore the effect of thermal changes. Structural 
cracks in dams where contraction joints were provided 
point to the correctness of the above argument. 

Thin-Cork High Earth Dam. Strange. 

The Ealston Creek Dam is being built about 20 miles to the north 
of Denver, U. S. A. The reservoir created will serve as 
a storage and distribution reservoir for the city of Denver. 
The dam is 3,150 ft. long at crest, 200 ft. high and has 
a base width of 945 ft. It consists of a central core sec¬ 
tion of selected cla\, sand and gravel, moistened and 
thoroughly compacted by sheepsfoot rollers. The upstreanu 
section adjoining the core section is compacted sand and 
gravel and the downstream section is sand gravel and 
cotfble with a heavy rockfill at the toe. There are 4 cut¬ 
off trenches 20 ft. wide excavated 8 ft. into the shale 
foundations under the impervious core section. These 
trenches are carried across the base of the dam up both 
abutments. 

The Central core is built up in 6 inch layers, and the material 
from the pit contains 16 per cent, moisture. Construction 
of the tunnel and spillway is briefly described. 

Flood "Sand Boils’’ Analysed at Cairo. 

Sand boils near levees frequently occur during high floods. The 
Superintendent of the Cairo Water Company in a paper 
read before the American Waterworks Association states 
that these boils are ordinary springs which flow only dur- 
mg periods when the nonlal sub-soil flow to and with 
, the rivers is restricted. Contrary to popular belief this 
spring water does not come from the river. 
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Permanent treatment of sand boils does not present difficulties. 
The treatment consists of filling underground cavities with 
cement grout, forcing it down with compressed air, and 
spreading a blanket of clay over the affected area to raise 
the surface elevation to a point above which the ground 
water will not rise. 

Thk Week's Events. 

A proposal has been made to make a five mile cut-off across a 
22 mile river bed immediately below New Orleans on the 
Mississippi. The cut off would reduce flood stages at New 
Orleans and provide a shorter sailing distance for steam¬ 
ships using the port of New Orleans. 

No. 6—August 5, 1937. 

Brick School Built Earthquake-Resistant. Fork. 

Reinforced brickwork construction has been adapted to meet the 
new and more stringent laws on earthquake resistance in 
a school building at Los Angeles.' The structure has walls 
of reinforced brick masonry with floors and roofs of rein¬ 
forced concrete. California’s laws on earthquake resistant 
buildings require that in addition to all requirements for 
gravity loads, the structure must be able to resist 10 per 
cent, of these loads applied to the building laterally in any 
direction. Some special features of the brickwork con¬ 
struction are the use of specially shaped brick or brick 
units to provide channels for grout around the reinforce¬ 
ment and the development of a technique for filling the 
interior joints with grout. The different types of specially 
shaped bricks used are described, and the arrangement 
and use of these units are explained. The method of 
placing the cement grout between the joints is described. 
Mortar proportions used are given. The internal and ex¬ 
ternal walls with roof and floor slabs form a rigid frame 
capable of resisting horizontal forces from any direction. 

The Week’s Events. 

Extra Water Demand for Air Conditioning. 

The increasing use of air conditioning apparatus in the United 
States with a resulting demand for increasingly large 
quantities of water is a matter of growing concern. In¬ 
stallations of air conditioning apparatus have increased 
1,400 per cent, from 1933 to the end of 1936. 

Spillway Changes made at Horse Mesa Dam. 

Major changes are being made in the spillway of the Horse Mesa 
Dam on the Salt River in Arizona as a result of 10 years 
experience. Flow from six gates totalling 67,000 sec. ft. 
at full opening was discharged directly down the canyon 
wall to the river ^jlO ft. below. A lip has now been added 
to the spillway so that the overflow is thrown clear of the 
canyon wall. 
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Comment and Discussion. 

Beam Deflection. 

Mr. Fleming in a letter says that the problem of finding deflexion 
of a beam is a very difficult one, and calls attention to 
two recent text books in which the subject has been dis¬ 
cussed. Prof. Boyd, the author of several well known 
text books thinks that three methods are all that are worth 
while. These are :—the classical successive integration 
method, between limits; area moments method which is 
geometrical; and the elastic energy method which is 
dynamical. Mr. Drucker in another letter gives a method 
due to Prof. Witmer which lie considers the simplest and 
most automatic to use. He discusses an actual example 
of a continuous beam to illustrate the use of the method. 

Twin Tied Arches for Baltimore Bridge. Schroedl. 

A 55 year old pin connected truss bridge in Baltimore has recently 
been replaced by a modern steel tied arch structure on the 
old foundations. Considerations leading to the choice of 
this particular type of structure are discussed. The prin¬ 
cipal features of the design of the arches with the rigid top 
laterals connecting the two arch ribs at either end of the 
roadway are given. The roadway deck is made of welded 
interlocking steel channels, plug welded to the tops cf 
the track and roadway stringers. The roadway is 40 ft. 
wide, accommodating two electric railway tracks. 

Flood Control by Reservoirs. Morgan. 

The floods of January-February 1937 have again brought into 
prominance the question of flood control in the Ohio 
Valley and the lower Mississippi. The actual flood heights 
and the flood discharges measured show that the system 
of protection under the Jadwin Plan is inadequate. The 
levees were tested to the practical limits of their capacity 
even though the flow did not reach the maximum allowed 
for under the plan. Levees alone are therefore not 
enough. On account of foundation difficulties, seepage, 
wave wash and kindred problems, it does not appear feas¬ 
ible to increase the height of the levee system throughout 
its length sufficiently to provide protection against maxi¬ 
mum floods. Levees will continue to be necessary and 
play a dominant part for maximum protection but they 
cannot be relied upon to do the jab alone, and must have 
help. The most promising help available is reservoir con¬ 
trol. Effective reservoir control for the Mississippi Valley 
should include reservoirs located on the Ohio itself and 
its principal tributaries as far down on each stream f„s 
possible. The futility of controlling maximum floods in 
the valleys by head water reservoirs is evident to anyone 

o2 
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who studies the 1937 floods and the distribution of the rain¬ 
fall which caused it. The rainfall was intense in the- 
lower and middle reaches of the Ohio River and its tri¬ 
butaries, and was light on the headwaters. 

Two reservoir projects have recently been investigated by the 
Tennessee Valley Authority comprising reservoirs on the 
Ohio and the Tennessee Rivers. These are described and 
the points in favour of each of these projects are discussed. 
Of the two projects, one involving the construction of a 
dam on the Ohio River and another on the Tennessee 
River is considered to be the better. Flood control bene¬ 
fits of this project will extend throughout the greater part 
of the lower Mississippi valley. Other incidental benefits 
of the project to navigation, power development, reduced' 
costs of levee maintenance, etc., are discussed. 

Other reservoirs which have been completed, are under construc¬ 
tion, or are being planned on the Ohio River and its tri¬ 
butaries, and which will have beneficial effect on the flood 
problem are mentioned. The impoitance of proper opera¬ 
tion of a reservoir system for the control of floods is em¬ 
phasized. The greatest benefit would be expected from a 
few large projects rather than from many small ones. 

Rbtaining Wall Design. Menuez. 

Two formulae are derived from which the base width of gravity 
retaining walls can be found if the values of top width and 
the height are given. 

No. 8—August 19, 1937. 

Dbsbbt Menace in the San Joaquin. 

The Central Valley of California consists of the basins of the 
Sacramento and San Joaquin rivers which meet in the 
middle of the State and flow to the San Francisco Bay. 
Rainfall is heavy in this tract, but it receives little or 
no rain during a large part of the growing season. In the 
Sacramento valley, irrigation from the rivers is practised 
and is adequate for the requirements. In the San Joaquin 
Valley river water was sbarce and ground-water was used 
for irrigation. But the agricultural development in San 
Joaquin valley went on without reference to the available 
water resources so that more area was developed than that 
for which a reasonable supply of water was available. 
A few dry seasons resulted in lowering of ground water 
level by a very large amount with the result that 50,000 
acres of highly developed land were threatened with desert 
conditions. To save this land from the desert menace the 
Central Valley Project has been conceived. The scheme 
consists of a reservoir on the Sacramento River which will 
store previously wasted flood water. This water will be 
released into the Sacramento River whence it will be 
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lifted into the San Joaquin valley via a canalized portion 
of the river and a supplementary canal system by a series 
of pumping plants. The water will thus be taken uphill 
to a tract 300 miles away. Power will be produced at the 
dam as a by-product. 

Bbach Erosion Studies to be made in Wave 
Tank. 

Describes a new 27,000 gal. wave tank being built by the Beach 
Erosion Board for the study of wave action on beaches. 

Evansville Transforms its Riverfront. Geupel. 

An unsightly and neglected waterfront of a city on the Ohio 
River has been reclaimed. The various features of ttie 
works are a riverfront boulevard, a concrete wharf, a new 
levee and promenade extending over a mile along the 
river bank protected by riprap and a recessed basin for 
pleasure boats. Details of the various works are described 
and the effect of the 1937 floods on them are discussed. 

Pores a sting mountain water supply by photo¬ 
graphing SNOWFALL. Gross. 

An original method of forecasting run-off from accumulated 
snowfall is being developed at Denver. Pictures of 
snow distribution are taken at regular intervals and 
correlated with run-off data from the watershed. The 
method is briefly described. 

New York’s New Building Code. Strehan. 

The history of the development of the new Code is outlined, 
the new code is compared with the old one, and the new 
regulations are critically analyzed. 

News of the* week. 

Sub-Committees of the National Research Council have been 
set up to study density currents in Lake Mead and the 
Elephant Butte reservoir, and a programme of field 
observations on the flow' of silty waters through these 
reservoirs is being formulated. 

No. 9—August 26, 1937, 


The week’s events. 

As a result of not carrying the reinforcing steel in the deck 
slab of the George Westinghouse concrete arch bridge 
at Pittsburgh near enough to the face of the expansion 
joints, cracks have developed in the slab. Repairs will 
consist of placing structural steel shelf angles under the 
ends of the slabs at the expansion joints. 
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California’s long-range water plan. 

Describes features of the Central Valley Project. The Kennett 
Dam on the upper Sacramento River will store water 
which will be pumped up to the San Joaquin River 
Valley. The major engineering features of the project 

are— 

(1) Kennett Dam forming a large storage reservoir on the- 

upper Sacramento river from which a regulated flow 
will be maintained down the river channel. 

(2) Contra Costa Canal, a channel with pumping plants to 

carry water from the delta into the upper San 
Francisco Bay area. 

(3) A series of pumping plants along the San Joaquin River 

to transport Sacramento River water upstream from 
the delta to the upper parts of the San Joaquin Valley. 

(4>) Friant Dam which will form a supplemental reservoir on 
the upper San Joaquin River for the supply of canal 
systems leading therefrom to the south San Joaquin 
Valley. 

Details of the two dams and the canal systems are given. 
The Kennett dam will be a concrete gravity structure- 
over 400 ft. high and the Friant dam is also to be a 
concrete gravity structure about 250 ft. high, and 3,380' 
ft. long. 

In the Southern San Joaquin Valley an underground storage- 
of 20,000,000 acre ft. within feasible pumping range is 
available for extraction. Utilization of this storage- 
capacity in conjunction with surface storage is consi¬ 
dered essential to meet the water requirements of the- 
present irrigated area. 

Finding wbak spots in bridges. Berhard. 

As an advance on static and moving load testB, European 
engineers have developed a method whereby induced 
vibration is applied to bridges as a means of locating 
defects, specially of welded structures. The equipment 
used and the procedure are described. 

Five glasses of fill in large dam. Jacobs. 

Describes details of construction operations of a rock and earth 
fill dam being built on the Warrior River, 35 miles from 
Birmingham, Ala., U. S. A. The dam is 1,100 ft. long 
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and 195 ft. high and consists of 5 classes of fill exclud¬ 
ing rip-rap on the upstream face. These are clay, 
crushed rock 3" diameter and under, 3" to 15" diameter 
quarry rock, and J inch diameter crushed rock screen¬ 
ings. Details of the crushing and screening plant used 
are given, and the construction of outlet and diversion 
tunnels and the spillway are described. 


THE HIGHWAY MAGAZINE. 

April 1937. 

Roadbed stabilization by drainage. Cotton. 

The impoitance of removal of free water by drainage from the 
vicinity of roads is emphasized, and free water conditions 
actually met w r ith in practice are discussed with sugges¬ 
tions for dealing with them. 


THE MINES MAGAZINE. 

Vol. 27. 

No. 2—February 1937. 

Mapping the Brazos River ok Texas. Fenton. 

The Brazos River conservation and Reclamation District is an 
organisation established in 1934 with the object of con¬ 
trolling the floods of the Brazos River in Texas, U. S. A. 
The objectives of this organization are mainly flood 
control and reclamation of flooded lands. The scheme 
comprises thirteen dams on the main river and its 
important tributaries, with a number of small dams 
on the headwaters of smaller tributary streams. The 
surveys and mapping of these reservoir areas were carried 
out by aerial methods and these methods are described in 
detail in this article. The aerial survey methods of 
mapping consist of taking aerial photographs from an 
aeroplane and stereoscopic plotting. The plotting machine 
and its working are described and the various stages in 
the preparation of a complete map are set forth. 
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PROCEEDINGS OF THE AMERICAN SOCIETY OF CIVIL 

ENGINEERS. 

Vol. 63. 

No. 6—June 1937. 

Effect of dowel-bar misalignment across 

concrete pavement joints. Smith. 

Benham. 

The subject of joints in concrete pavements to provide for ex¬ 
pansion and contraction and the means of transferring 
loads across joints is important in highway construction. 
Dowel bars passing through the joint and embedded in 
the two adjacent slabs are generally used. It is neces¬ 
sary to install the dowel bars correctly perpendicular to 
the cross section of the pavement failing which they 
will not slip freely in the concrete. This paper describes 
an investigation to determine the accuracy with which 
the dowel bars were being installed in a particular work 
and another investigation which was conducted to deter¬ 
mine by experiment the degree of precision necessary to 
assure satisfactory functioning of the joints. 

Essential considerations in the stabilization 

of soil. Hogentogler. 

Willis. 

The underlying principles involved in soil stabilization are dis¬ 
cussed in this paper and possible means of soil stabiliza¬ 
tion are investigated. Design requirements of stable soil 
mixtures are laid down. Stabilizing action of various 
types of admixtures is described and details are given of 
exeprimentaj work with various admixtures and the 
results. The admixtures include Portland Cement, bitu¬ 
minous materials, waste sulphite liquor, molasses residues, 
calcium humates, and calcium silicate. A method is 
described of utilizing electricity for stabilizing soils. 
Tests used in soil stabilization are outlined. In con¬ 
clusion, the author reviews the development of soil 
stabilization up to the present time and gives his con¬ 
clusions in the light of the present knowledge. 

Soil reactions in relation to foundations on piles. Miller. 

This paper is an attempt to correlate the collected data on pile 
foundations under varying soil conditions so as to discover 
reasons for success and failure. Records collated from 
250 pile driving projects well distributed over the United 
States form the basis of this paper. The paper deals 
with bearing values of pile foundations in different soils, 
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the behaviour of pervious and impervious soils, skin 
friction, load carrying capacity and static load tests, and 
spacing of piles. Some actual cases of pile foundation 
settlements are described and the causes of settlement 
are discussed. In conclusion, the author makes some 
recommendations which should be carried out to ensure 
satisfactory results. 

Discussions on the following papers appear in the above issue 
of the proceedings of the American Society of Civil Engi¬ 
neers. 

Simplified method of determining true bearings of a line. 

Economic di\meter of steel penstocks. 

Stresses around circular holes in dams and buttresses. 

Graphical distribution of vertical pressure beneath 
foundations. 

Rainfall intensities and frequencies. 

Plow characteristics in elbow draft-tubes. 

Economics of highway-bridge floorings of various unit 

WEIGHTS. 

National aspects of flood control : a symposium. 

The passage of turbid water through lake mead. 


THE RECLAMATION ERA. 

Vol. 27. 

No. 6—June 1937. 

Thirty-five years of dam construction. Swanton. 

The Reclamation Act was passed in 1902 and since then the 
programme of the Bureau of Reclamation has thus far 
involved the construction of 160 storage and diversion 
dams in addition to which 19 dams are in progress at 
the present time. Brief accounts are given of the some 
of the more important dams such as the Elephant Butte 
Dam, the Boulder Dam, and the Grand Coulee Dam, 
and some important features of these dams are mention¬ 
ed. A list is given of the dams exceeding 50 ft. in height 
built by the Bureau of Reclamation. 

Interesting construction at Horse Mesa Dam. 'Larsen. 

The Horse Mesa Dam on the Salt River in Arizona was com¬ 
pleted in 1927 but soon after completion a number of 
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undesirable conditions became apparent with the opera¬ 
tion of the dam and power plant. The most important 
of these was the discovery that the spillways though 
designed for a discharge of 150,000 cusecs, discharged 
only 90,000 cusecs. When discharging, the water from 
the spillways flowed down the short aprons, and striking 
the rocks near the bottom of the Canyon was deflected 
in such a manner as to drench the substation on the 
top of the power house. It was therefore decided to build 
an auxiliary spillway tunnel around the north abutment 
of the dam. Laboratory tests on models indicated that 
the discharge capacity of the spillways could be increased 
by constructing new ogee aprons on the downstream side 
of the crests. This would also remove the objectionable 
conditions near the power house, and the water from 
the spillway would leap clear of the Canyon wall and 
drop directly on the river bed. 

Some of the difficult and trying features of the job are described 
which includes, besides the tunnel and the spillway 
mentioned above, filling of a large cave near one of the 
abutments, a spiral stairway on the vertical downstream 
face of the dam, and a suspension footbridge. 

The Horse Mesa Dam is a plain concrete structure of the 
variable radius arch type 305 ft. high and 784 ft. long 
with a base width of 57 ft. 

No. 7—July 1937. 

Construction op Ryb Patch Dam. Foster. 

The Humboldt project of which the Rye Patch Dam is the 
principal feature is located in Western Central Nevada 
on the Humboldt River. The Rye Patch Dam is of the 
straight earth fill type having a maximum height of 80 
ft. and a length of 800 ft. The base thickness is 505 ft. 
The upstream face has a slope of 5 to 1 and the down¬ 
stream face a slope of 2 to 1. Both upstream and 
downstream faces are covered with a gravel blanket. The 
dam is keyed into the foundation by 4 cut-off trenches, 
one of which is the main cut-off trench and three are 
subsidiary trenches. The main cut-off trench is located 
80 ft. upstream of the axis of the dam. A wall of steel 
sheet interlocking piling is driven through the sand 
stratum across the river bottom into the clay stratum 
below in the main cut-off trench. The earthfill of the 
embankment was rolled by mechanical rollers. 

The spillway is of the overflow type and is of reinforced con¬ 
crete. The outlet works consist of a circular tunnel 462 
ft. long and 12 ft. in diameter. 
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THB NOXIOUS WEED CONTROL PROGRAM ON THE 

Shoshone project, Wyoming. Corkins. 

Describes some weed control and eradication methods and 
mechanisms successfully used in Wyoming. 

C. C. C. EROSION AND FLOOD CONTROL PROGRAM, 

Rto Grande project. Mealey. 

Describes some works carried out by the Civilian Conservation 
Corps in the Rio Grande Valley for erosion and flood 
control. These include masonry dams, check dams, and 
contour terracing. 

No. 8—August 1937. 

The program and objectives of the reclamation 

Bureau. Stoutemyer. 

Describes some of the objectives of the Bureau of Reclamation 
which include flood control, improvement of navigation, 
and power generation. 

Construction of pine view dam, Ogden River 

Project. Imrie. 

A history of the project is given and the objects to be served 
by the project are mentioned. 

The main feature of the project is the Pine View Dam con¬ 
structed across the Ogden River in Utah. The dam is- 
an earth and rock fill structure with a maximum height 
of 102 ft., and a length of 500 ft. A cross section of 
the dam showing the materials used in the various parts 
of the dam is given. A cut-off trench with sheet piling 
driven to bedrock is provided. 

Details of diversion tunnel, spillway, and foundation conditions 
and operations are given. 

Eight thousand miles of reclamation projects. Smith. 

Describes a tour of inspection covering twenty reclamation 
projects and including 35 dams in all stages of construc¬ 
tion. Some important features of a few projects are- 
brieflv mentioned. 

SCIENCE. 

Vol. 84. 

No. 2167—July 10, 1936. 

The effect of irrigation upon soil texture. 

The effect of irrigation upon soil texture has been noted in the- 
Salt River Valley, Arizona. A soil survey of certain 
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areas was made in 1899 and another in 1927. There are 
great differences in the results which clearly indicate a 
change in the characters of the soils. These changes are 
described and are attributed to irrigation, which has 
produced clay loams and clays out of sandy loams. The 
Salt Eiver water used for irrigation has 300 to 500 parts 
per million of total salinity in floods, and 1,500 parts 
per million in low flow. The use of water of this high 
salinity has hastened the soil disintegration. Two 
results of this change are important. First, the increase 
in clay content has made penetration of irrigation water 
very slow which causes an accumulation of salinity in 
the soil. The second effect is the liberation of soluble 
matter within the soil which may have a damaging effect 
on it. 


JOUENAL OF THE COUNCIL FOE SCIENTIFIC AND 
INDUSTEIAL EESEAECH. 

Vol. 10. 

No. 3—August 1937, 

Influence of rice fields on local humidity and 

TIME OF DEW DEPOSITION. West. 

Mallaby. 

This paper presents results of investigations to determine the 
effect of rice fields on humidity and time of dew deposi¬ 
tion in neighbouring areas. It has.been found that rice 
fields cause slight decrease in temperature and increase 
in both relative and absolute humidity during day time, 
and increase in humidity and an earlier deposition of 
due at night. The influence is however in-appreciable 
beyond the distance of 2 chains from the rice field. 

JOUENAL OF THE INSTITUTION OF ENGINEEES, 

AUSTEALIA. 

Vol. 9. 

No, 6^—June 1937. 

Nothing of interest to irrigation engineers in this issue. 

No. 7—July 1937. 

Discussions and communications. 

The INFLUENCE OF AREA-SHAPE ON RUN-OFF. Hawken. 

The author of the original paper which was published in 
December 1935 issue of the journal replies to the various 
comments on his paper. 
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Biver flood measurement from height records. Hawken. 

Comments by Mr. Kemp on the above paper published in the 
August 1936 issue of the journal, with the reply of the 
author of the original paper. 

PUBLICATIONS OF VARIOUS GOVTS., INSTITUTIONS, 

SOCIETIES, ETC. 

ENGLAND. 

Ministry of Transport and Ministry of Agriculture and Fisheries. 

Joint Committee on damage to fisheries: 

DETAILED BIOLOGICAL AND CHEMICAL REPORTS 
ON TARS USED FOR ROAD-SURFACING. 

The Committee was appointed in 1920 to investigate the ques¬ 
tion of the alleged pollution of streams by drainage from 
tarred roads. Results of investigations are presented in> 
this report. 

Institution of Civil Engineers. 

Minutes ok Proceedings, 1934-35, Vol. 240. 

Constructional engineering work in the new 
Dunston Power Station for the North- 
Eastern Electric Supply Company Ltd. Anderson. 

The site of the power station being poor as regards foundations, 
it was decided to adopt reinforced concrete pile founda¬ 
tions. The reinforced concrete piles were 14 inch square 
ranging in length from 25 feet to 50 ft. The concrete 
mix of the piles was one part of Portland cement, one 
part of clean coarse sharp sand from 3/16 inch gauge 
downwards and two parts of aggregate passing through 
a 1J inch square mesh hut retained hv a 3/16 mesh. 
The piles were driven bv drop hammer 70 cwt. in weight 
and of the single acting tvpe. Details of reinforcement 
of the piles are given, and pile driving operations are 
described. Rome important features of the construction 
of the turbine house, boiler houses and other appurtenant 
structures are given. 

Speed in relation to curvature, with special 

reference to road-curves. Royal-Dawson. 

A study of the relationship of speed and curvature on a high¬ 
way is presented in this paper. Transition curves are 
discussed and working formulas are given for the design 
of curves. Superelevation and the method of its appli¬ 
cation to transition curves are discussed and a method 
of calculating superelevation is given. 
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Aspects op high-way-ourvb design. Criswell. 

An article on the design of road curves. An analysis of various 
forms of transition curves is given, vertical curves are 
discussed and a number of tables are attached which are 
of great help in the design of road curves. 

The Iskandar Bridge, Perak, Federated Mm.ay 

States. Coales. 

Clarkson 

Describes the design and main features of construction of a 
bridge consisting of 7 spans of two hinged steel arches, 
the largest span being 160 ft. at the centre and decreas¬ 
ing to 150 ft., 130 ft., and 104 ft. respectively towards 
each end. The abutments and piers are founded on 
mass concrete caissons and the work in the foundations 
is described in detail. 

The New Khedive Ismail Bridge, Cairo, Egypt. Stephen. 

The new bridge was erected at the site of an old lattice girder 
bridge which was dismantled. The dismantling opera¬ 
tions are described. The new bridge is a girder bridge 
with a reinforced concrete deck slab consisting of two 
shore spans of 43T metres, four fixed spans of 50'00 
metres and two swing spans of 48 metres. The abut¬ 
ments and piers are founded on reinforced concrete 
caissons. Details of the caissons and steel work are 
given and the swing span with its operating mechanism 
is described at length. Construction operations are des¬ 
cribed in detail. 

Remedial measures on the Arvpuni Hydro¬ 
electric scheme of Power Development 
on the Waikato River, New Zealand. Furkert. 

This paper deals with the remedial measures carried out in 
connection with the Arapuni Hydroelectric Power Deve¬ 
lopment installation in New Zealand after the occurrence 
of a crack in the rock under the head race. The trouble 
at the works included seepage through the rock underly¬ 
ing the dam. erosion of rock at the spillway falls and 
a crack in the rock which occurred when the reservoir 
behind the dam was filled up. The remedial measures 
included concreting of the spillway falls, lining of the 
head race and grouting and doweliing in the vicinity of 
the dam. An account is given of the damages in the 
sequence of their occurrence and the carrying out of the 
remedial measures are described in detail. 
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THB PYKARA HYDRO-ELBORTIO DEVELOPMENT. PlfittS. 

Describes the design and construction of the Pykara Hydro- 
Electric Scheme in the Madras Presidency. Bainfall 
and run-off are discussed in detail and it is shown how 
the storage capacities were arrived at. The works in¬ 
clude the Glen Morgan Dam and two earthen bunds at 
the upper and lower end. The dam is of random rubble 
masonry and is 50 ft. high. Some details are given of 
the construction operations. The power house, its 
machinery and equipment are also described. 

The laws of a mass of clay under pressure. Ravenor. 

This paper presents the results of a study of the problem of a 
large mass of clay subjected to the pressure of a finite 
area. The author has conducted a large number of tests 
in the field, and has been able to reconcile his tests with 
the actual settlement of structures erected in the same 
clay. The laws that have been deduced from a rational 
interpretation of the tests confirm experiments made by 
other investigators. The author has enunciated a law of 
induration, that is, the behaviour of clay during its ductile 
stage. The author’s investigations show that clay is not 
a homogeneous material as assumed by Rankine. He 
describes the apparatus used by him in bis tests and dis¬ 
cusses the results of his experiments. He has derived an 
equation relating load and settlement based on his ex¬ 
periments. 

The Royal Society. 

Proceedings of the Royal Society, Series A, 

Mathematical and Physical Sciences, No. 

892, 2nd December 1936, Vol. 157. 

T he forces on a circular cylinder submerged 
in a uniform stream. Havelock. 

A solution is given in this paper for the two dimensional wave 
motion due to a circular cvlinder in a uniform stream, 
taking fully into account the condition at the surface of 
the cylinder. 

Pluto frtctton between rotating cylinders. 

I. Torque measurements. Taylor. 

Results of certain experiments carried out with the object of 
measuring the torque between concentric rotating 

cylinders with fluid in between are given in this paper. 
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IL Distribution of velocity between con- 

CENTRIC CYLINDERS WHEN OUTER ONE IS 

ROTATING AND INNER ONE IS AT REST. Taylor* 

Describes certain experiments carried out to measure the distri¬ 
bution of velocity under the conditions stated and gives 
results obtained. 

THB MOVEMENT OF DESERT SAND. Bagnold. 

Experiments on the motion of sand grains and their reaction on 
the air stream when wind blew over a thick uniform 
layer of sand were carried out in a wind tunnel devised 
by the author. These experiments are described in this 
article. The paths of individual grains were photo¬ 
graphed. Total mass flow of sand past various sections 
of the tunnel were measured directly. The wind velocity 
distribution in the tunnel was also measured. 


HUNGARY. 

Annual report of the Hydrographic Institute 
of the Royal Hungarian Ministry of Agri¬ 
culture, 1935. [With an abridged report (in 
English) on the activities of the Hungarian 
Hydrographic Institute from 1886—1936]. (In 
Magyar.) Laszloffy. 

Situation plan, profiles, and cross sections 
of the Tisza River. (In Magyar.) 

These two publications record the work done on Hydrology in 
Hungary during the last fifty years. The volume of plans 
is extraordinarily fine and although references are in 
Magyar, notes in English enable the plans to be under¬ 
stood. 

“The Tisza river is noticeable for three reasons : (1) On account 
of its exceptionally small slope 0*00001—0*00005, it has 
special peculiarities from the point of view of hydraulics 
and hydrology. (2) Much may be learned from the radical 
regulations carried out upon the river—the length of its 
lower reach has been reduced by 112 cut-offs from 700 to 
435 miles, i.e., by 38 per cent. (3) The greatest flood¬ 
controlling work in Europe has been done within its basin 
—2,200 miles of levees, 6-4 million acres of protected 
areas’ ’. 

The immense amount of work done during the last fifty years, 
as described in these publications, makes one wonder how 
much similar information is available regarding such 
rivers as the Ganges in India. The Fmglish summary 
states :—“The improvement of regulation and the preven¬ 
tion of flood catastrophies was rendered possible only by 
a systematic study of the nature of the river”. 
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T?he following is extracted from the abridged report:—"HydiS- 
metry in this country to a certain extent developed in a 
special way. As our rivers have small velocity and 
copious discharge, and carry very fine material, we were 
compelled to adjust instruments and methods of measuring 
to these conditions. In rivers of small velocity only 
easily-revolving current meters could be employed, and 
their bearings had to be constructed so that the fine silt 
in suspension should constantly be rinsed out of them. 
The current meter constructed by S. HajoB answered these 
demands; it has been used in this country, and was intro¬ 
duced into Russia before the war, and recently also into 
Czechoslovakia and Yugoslavia. It was necessary to find 
out a quick method of survey for cross-sections, more than 
a thousand feet wide and 30—70 feet deep, without dimi¬ 
nishing the accuracy of results. In 1897 Samuel Hajos 
employed the so-called differential method, which is simply 
an improved variation of the integrating method. The 
essence of the differential method is that the current meter 
is lowered with uniform speed from the water surface to 
the bottom and meanwhile every turn of the wheel is 
marked on a slip of paper in the function of the water 
depth and the time. From the data obtained in this way, 
the curve of velocities in a vertical line can be drawn and 
completed down to the bottom. The current meters are rat¬ 
ed according to a method proposed bv S. Hajos by drawing 
the instrument in still water with gradually increasing, 
then decreasing speed. By this method the process of 
rating can be accomplished in a short time”. 


ITALY. 

.Annual report on Hydrology 1933 : Part II— 
data. (In Italian.). 

V 

This publication records the hydrological studies in Italy for the 
year 1933. Details of all gauging stations and methods 
employed are given. 


RUSSIA. 

Academy of Sciences in the U. S. S. R., 1936, Vol. Ill (XII) No 
4(99). 

The influence of capillarity of soil filtra¬ 
tion with free surface. Veder niko v 

Describes the various forces governing the movement of water in 
the groundwater and capillary zones. The author con¬ 
cludes that the movement of water in the capillary zone 

H 
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and in the groundwater zone is a single indivisible move¬ 
ment obedient to various normal forces, and says that the- 
movement of water in the capillary zone is distinguishable- 
from that in the groundwater zone by means of the 
atmospheric pressure and by a diminution of the speed of 
filtration in ratio to the changes in humidity and pressure 
along the level or height of the zone. 


SWEDEN. 

Royal Swedish Institute for Engineering Research. 

On velocity formulas for open channels and 
pipes. Lindquist. 

The object of this publication is to bring together 'n a single 
compilation the different formulae used in various countries 
for velocities in pipes and open channels. Tn the first 
place the empirical formulas for open channels in use at 
the present day are discussed and the origin of the for¬ 
mulae is traced. These include the Ghezv formula, 
Lamever’s, Hnmphrev Abbott's, Darcy-Bazin’s, Ganguil- 
let-Kutter’s and Manning’s formula. The author then 
discusses the empirical formulae used for pipes and out¬ 
lines their development. 

Summarizing his review of the various empirical and theoretical 
formulae on flow of water in pipes and open channels the 
author savs that two theoretical formulae have been deve¬ 
loped by Von Kami an and Prandtl for computing tbe 
velocity in pipes with smooth and rough walls. These 
formulae being too complicated for practical use, a varia¬ 
tion based on research data of the last twenty years is 
suggested). Concerning open channels such as canals, 
flumes, rivers, etc., in agreement with the experience of 
the last 40 years, the use of the Manning formula is 
suggested. 


INDIA. 


Central Government. 

Final report of the Delhi Town Planning 
Committee on the Town Planning of the 
New Imperial Capital, 1913. 

Considerations leading to the selection of the present site,, 
description of layout, recommendations regarding special 
points concerning water supply and drainage, etc., are 
given. 
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New Capital at Delhi : Appendix to prelimi¬ 
nary REPORT AND ESTIMATE : NOTES ON( 

HYDRAULIC INFORMATION, 1913. Sopwitfa, 

These notes have been prepared from the information collected 
during the investigations that ended in the selection of the 
site for the Imperial Capital and deal with the subsoil 
water and river conditions of the two proposed sites to the 
north and south of the old city of Delhi. 

Modern barracks with particular reference 
to Rawalpindi (west ridge). 

Describes a modern type of barracks suitable for air conditioning'. 
The necessity of air conditioning and the essentials of the* 
design of an air conditioning plant are discussed. A 
statement showing the cost of the barracks is given, 
together with drawings of the barracks and a children's- 
school attached to them. 

Annual report of the Impertm Council of 
Agricultural Research for 1936-37. 

A report of the activities of the Imperial Council of Agricultural 
Research in various provinces of India. The progress of 
several Agricultural Research Schemes undertaken bv the 
Council is described and a further programme is given. 
The agricultural research includes research in sugarcane, 
rice, wheat and breeding of rust resistant wheats, potato, 
and horticultural research. Some experiments are being 
carried out in Bengal to find the minimum water require¬ 
ments of rice and the critical stages of the growth of rice. 
A soil research scheme is also in progress in Bengal. 

Copy of a press note on “The Sarda Canal, 

(Bengal)”, 25-8-1937. 

This note describes the benefits conferred by the Damodar Canals 
and gives a brief history of the canal which was built 
during the years 1926—1932. 

Copy of a press note on “the Sarda Canal, 

United Provinces”, 21-9-1937. 

This note gives figures of area irrigated by the Sarda Canal in 
1935-36 and the gross receipts and the net revenue during 
the same period. A brief history of the scheme is given 
from the early inception of the project in the middle of 
the ninteenth century to its final sanction in 1920. The 
difficulties encountered during the construction of the 
project are related. The main features of the main canal 
and its branches and of some important works on them 
are described and certain figures are quoted to indicate 
the magnitude of the undertaking. The benefits confer¬ 
red by this project are related. 

H 2 
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Forest Research Institute, Dehra Dun, Timber Development Section, 

The pamphlets mentioned below have been issued by the Forest 
Research Institute of Dehra Dun to popularize the use 
of tim ber in building and other engineering construction. 
Recently in some advanced western countries, engineers 
are forming the opinion that wood is the moBt economical 
and practical material for many modem structural 
purposes. This is because of two reasons, firstly, because 
wood can now be made durable for a very long period and 
secondly, that new forms of timber joints and wood 
structures have been evolved. The pamphlets are as 
below:— 

Wood’s challenge to steel and concrete. 

Pamphlet No. 1. Kamesam. 

The advantages of wood as compared to steel and concrete as 
structural materials are described. 

Relative economy of wood, steel, and concrete. 

structures. Pamphlet No. 2. Kamesam. 

Compares costs of timber, steel and reinforced concrete structures. 

Manufacture of small dimension stock a new 
rural industry. Pamphlet No. 3. Kamesam. 

“Small dimension stock” refers to wood pieces of different 
standard sizes. This stock has a ready market in towns 
and cities. The writer suggests the manufacture of small 
dimension stock by unskilled labour in rural areas as a 
measure of improving the earning capacity of the villager. 

The truth about fire hazard in timber struc¬ 
tures. Pamphlet No. 4. Kamesam. 

It is stated that fire hazard in a timber structure is not more 
than that in a steel or concrete structure. 

Cheaper and better gable roofinc with wood 1 
shingles. Pamphlet No. 5. Kames am 

Types of roofing now in use in India are described and a cheaper 
and better type of timber roofing is suggested. 

Treated timber for earthquake resistant 
structures. Pamphlet No. 6. Kamesam. 

Discusses the action on buildings during an earthquake, analyses 
relative dtty&f&e to reinforced concrete, steel framed and 
wood frameu houses, and enumerates some of the advant¬ 
ages of treated wood as an eminently suitable structural 
material for earthquake resistant construction. 
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Treated wood poles for electric distribution 
and service. Pamphlet No. 7. Kamesam. 

Better and cheaper fencing. Pamphlet No. 10. Kamesam. 

How TO BUILD WOODEN EARTHQUAKE AND STORM¬ 
PROOF houses. Pamphlet No. 11. Kamesam. 

Lays down sixteen principles of construction by following which 
even a layman can build a house for himself of wood- 
frame construction. 

BBLATIVE COST OF TREATED ELECTRIC POLES AND 
OVERHEAD CONSTRUCTION IN INDIA AND ABROAD. 

Pamphlet No. 13. Kamesam. 

Shows the cheapness of treated timber electric poles as compared 
to steel poles. 

Treated timber bridges for Indian highways 
and railways. Pamphlet No. 15. Kamesam. 

Discusses timber truss and trestle type bridges and their 
durability an I suitability to Indian conditions both in 
railway and highway engineering. 

Wood versus Steel for framed buildings. 

Pamphlet No. 18. Kamesam. 

Compares initial cost, effect of weather, safety against fire, 
maintenance, acoustics and other features of steel frame 
and wood frame buildings. 

How to build fire-resistant timber struc¬ 
tures. Pamphlet No. 19. Kamesam. 

Some principles of fire resistant timber construction are detailed. 

Survey of India Department. 

Pamphlet containing specimens and prices of 
various maps and information about other 

WORK UNDERTAKEN BY THE SURVEY OF INDIA 

Department. 

Institution of Engineers (India). 

Impact for E. C. Bridges. (Advance copy of paper) Komi. 

The problem of impact has been investigated by various autho¬ 
rities in different countries over a large number of years 
but there is still no clear or definite formula of impact 
for bridges of different types. Recently the Bridge 
Standard Committee in India issued a formula for impact 
for all classes of road bridges. The author analyses free 
and forced vibration in bridges and gives formulas for their 
calculation and discusses the effect of spring on impact. 
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He derives an expression for impact on a railway girder 
bridge where the rolling load is directly moving on the 
girders. Impact on reinforced concrete bridges is then 
discussed and it is shown that deformation due to a moving 
load is much less in the case of reinforced concrete bridges 
than in the case of a steel bridge. The impact factor 
for R. C. bridges can therefore be safely assumed at a 
considerably less value than that for steel bridges. In 
conclusion, he suggests values of impacts to be adopted 
for different types of R. C. Bridges. 


BENGAL. 


Irrigation Department. 

Government of Bengal Annual Irrigation Re¬ 
venue Report for the year 1934-35. 

The Bengal Development Act, 1935. 

This is an Act to provide for the development of lands in Bengal 
and to impose a levy in respect of increased profits result¬ 
ing from improvement works constructed by the Gov¬ 
ernment. 

The Bengal Tanks Improvement Bill, 1937; 
with Statement of Objects and Reasons and 

NOTES ON CLAUSES. 

This bill has been enacted to provide for the improvement of 
tanks in Bengal for purposes of irrigation. 

Agricultural Department. 

"Season and Crop Report of Bengal Agriculture 
Department for the year 1936-37. 


UNITED PROVINCES. 


Irrigation Department. 

Financial Handbook : Public Works Account 
Rules, Vol. VI, First Edition, 1937. 

Book of Forms referred to in Financial 
Handbook, Volume VI, 1937. 

Agricultural Department. 

Report on the administration of the depart¬ 
ment of Agriculture for the year ending 
80th June, 1936. 
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CENTRAL PROVINCES. 

Irrigation Department. 

Administration Report of the Irrigation 
Branch for the year ending the 31st March 
1936. 

.Agricultural Department. 

Annual reports of experimental farms in the 
Central Provinces for the year ending the 
31st March 1936. 

Report on demonstration work carried out 
in the western circle together with re¬ 
ports ON THE SEED AND DEMONSTRATION AND 
CATTLE-BREEDING FARMS OF THE CIRCLE FOR 
THE YEAR ENDING THE 31 ST MARCH 1936. 


PUNJAB. 


Irrigation Department. 

Administration report with statistical state¬ 
ments AND ACCOUNTS FOR 1934-35. 

Completion report and schedules, Sirhind 
Canal, 1893. 

Irrigation Branch technical notes, Class B, 

No. 2 —Note, dated 10th September 1922 
on “Masonry settings for Kennedy’s 

GAUGE OUTLETS”. 

A type design for a masonry setting for gauge outlets iB given 
and practical considerations leading to the design of this 
particular type of setting are discussed. 

itEPORT ON INFORMATION REGARDING IRRIGATION 
AND DRAINAGE, WITH SPECIAL REFERENCE TO 
WATER-LOGGING, COLLECTED DURING A JOUR¬ 
NEY from Bombay to England, via Austra¬ 
lia, New Zealand, Panama, Havana and the 
United States of America, between 1st 
May, 1935 and 23rd August, 1935. Montagu. 

The author (formerly Secretary of the Central Board of Irriga¬ 
tion) gives a brief account of the origin of the tour under¬ 
taken by him and gives a detailed description of the tour 
arranged in chronological order. He has described in 
detail the various works visited and the various problems 
discussed by him in the course of his tour with engineers 
and other persons in the countries visited. 
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The report is extremely interesting and contains information on* 
a large variety of subjects, some of which are me ntio n ed? 
below: 

Waterlogging problems in Victoria State and their solu¬ 
tion. 

Destruction of surplus energy on the standing wave prin¬ 
ciple at the Madden Dam in Panama and mud 
grouting of limestone fissures to prevent leakage. 

The Mississippi Eiver channel, and the Bonnet Carre¬ 
spillway ; articulated concrete slabs to check erosion 
at river bends; the U. S. waterways experiment 
station at Vicksburg and experiments with con¬ 
crete models of the Mississippi River; block revet¬ 
ments for river bank protection; inspection of river 
channel. 

The Bureau of Reclamation research laboratories at Den¬ 
ver, Colorado, and investigations being carried out 
there; laboratory for the testing of earth materials ' r 
hydraulic laboratory for model tests of spillways of 
various dams. 

Inspection of the Bio Grande Project; discussion, 
of the problem of waterlogging with Mr. Fiock, the 
leading authority on waterlogging in the service of 
the Bureau of Reclamation. 

The cement and concrete testing laboratories at Denver, 
Colorado. 

A discussion on the question of carrying out works by 
direct labour under the control of the officers of the- 
Bureau instead of through contractors. 

Irrigation Research Institute, Punjab. 

Relative efficiency of a vertical sheet pile Malhotra. 

under A flush floor. Research Publication. McKenzie-Taylor. 
Vol. n, No. 19, October 1936. 

“A new symmetrical expression is obtained for the pressure- 
taken up by a pile placed anywhere under a flush floor. 
It is shown that pressure cut off by the pile is greatest 
when it is placed at the ends of the floor, and least when, 
it is in the middle. 

The lengths of piles placed at different points under the floor 
and cutting off the same fraction of total head are investi¬ 
gated. 

The variation of the head cut-off by the pile with changes in its- 
depth is studied”. 
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Soke notes on Khosla’s principle of indepen- Malhotra. 

dent variables. I—Mutual interference of McKenzie-Taylor. 
equal piles at ends of a floor. Research 
Publication, Yol. II, No. 20, October 1936. 

While investigating the design of weirs on permeable founda¬ 
tions, Rai Bahadur A. N. Khosla obtained an empirical 
formula for the correction to percentage pressure due to- 
the mutual interference of piles. The authors were re¬ 
cently able to obtain a theoretical solution for the standard 
case of a floor provided with equal end piles. The same- 
investigation was also carried out experimentally by elec¬ 
tric methods. The percentage pressures as obtained by 
the theoretical method, as obtained by Mr. Khosla’s em¬ 
pirical formula, and as determined by experiments are- 
compared, and it is found that there is a remarkable 
agreement between theory and Mr. Khosla’s valueB. It 
is shown that there iR a, theoretical basis for the formula 
within the range of floor-piles ratio met with in actual 
practice. The formula is further extended to include all’ 
values of the above ratio. 

Buildings and Roads Branch. 

Punjab P. W. D. Specifications, Yol. I, 1936 
(Buildings and Roads). 

A handbook of specifications for all materials commonly used 
and methods of construction in the Public Works Depart¬ 
ment, Punjab. 

Legislative Department. 

Punjab Legislative Assembly Debates, Yol. I, 

Nos. 9 & 10, June 1937. 

Certain questions were asked in the Punjab Legislative Assem¬ 
bly regarding : 

1. Fall of water level in Jullunder and Hoshiarpur Districts, 

2. The Bhakra Dam Scheme. 

3. Water rates. 

These questions and their answers are given, and also the- 
general discussion on the budget. 

BOMBAY. 

Irrigation Department. 

Irrigation administration report, Bombay Pre¬ 
sidency, Part ET—Administrative Accounts 
and Statistical Statements for the year 
1934-35. 

Copy of note, dated 7th August 1913 of the 
Chief Engineer for Irrigation, Bombay, 

(Mr. H. F. Beale), regarding lower sites 
for the barrage at Sukkur. 

The question of selecting site below the gorge at Sukkur for the- 
barrage was considered in 1905 and the reasons why 
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such a site was considered unsuitable are given. Consi¬ 
derations for location of the site above the gorge are then 
discussed in detail. Attention is drawn to the possibility 
of the formation of shoals between the guide banks above 
the barrage and the general raising of the river bed for 
some miles upstream. In conclusion, the objections to 
the lower sites are summarized. 

History of canal headworks—Ekruk Tank, 

. Sholapur. 

The Ekruk Tank comprises a reservoir formed by an earthen 
dam 7,000 feet long and 76 ft. maximum height. The 
area of waterspread is 6J sq. miles. A history of the pro¬ 
ject is given and a number of plans containing details of 
the project are attached. 

A CONCISE HISTORY OF THE GOKAK CANAL AND STOR¬ 
AGE Works in the Belgaum Division, up to 
the year 1936-37. 

This project consist of a weir across the river Ghataprabha 
6,836 ft. long with a maximum height of 27 ft. and com¬ 
prising a masonry section 2,985 ft. long flanked by 
earthen bunds. A canal system takes off from behind 
this weir for the irrigation of the surrounding country. 
The works are described and a brief history of the incep¬ 
tion of the project is given. 

History of the Mhaswad tank and canals up 
to the year 1936-37. 

The scheme is described and its history is traced back to its first 
inception in 1887. The scheme consists of a reservoir 
formed by an earthen dam 9,000 ft. long with a maximum 
height of 80 ft. across the river Rajewadi and a canal 
taking off from the reservoir. Details of the tank, the 
dam with its core of selected soil going down to imper¬ 
meable rock, the waste weir, and the canals are given. 

History of the Mutha canals system (Khadak- 
WASLA DAM) UP to THE YEAR 1936-37. 

This system comprises a masonry dam across the Mutha River 
at Khadakvasla about 11 miles from Poona, and a system 
of canals taking off from the river. The dam consists of 
a concrete core section covered with masonry on both 
faces. It is 4,827 ft. long and is 102-5 ft. hi gh above the 
river bed. It goes down another 28 ft. below the river 
bed to rock and the base width at foundation level is 
75 ft. The waste weir consists of 88 automatic gates, 12 
rolling gates and 3 needle gates. Details of the canals 
are given, 
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History of the headworks of Girna canal 
(Chankapur Dam) up to the year 1936-37. 

This briefly describes the works which consist of Chankapur 
storage tank and a pick up weir lower down with a system 
of canals. The storage tank is formed by the Chankapur 
Dam, a rubble and lime masonry structure on solid rock 
foundations 1,506 ft. long with a maximum height of 
140 ft. The pick-up weir which is 23 miles below the 
storage tank is of stone and lime masonry and is 1,100 ft, 
long. Details of length of canals and areas commanded 
are given. 

History of the headworks of Godavari Canals 
(Darna Dam) up to the year 1936-37. 

The principal details of the scheme are given. The works con¬ 
sist of a storage reservoir and a pick-up weir. The dam 
forming the storage reservoir is a gravity structure of un¬ 
coursed rubble masonry in lime, the top portion of the 
dam consisting of concrete hearting with masonry faces. 
It is 5,360 ft. long with a maximum height of 94 ft. 
Details of the pick-up weir and head regulator are given. 

History of the Pravara canals headworks 
(Wilson Dam and pick-up weir at Ojhar). 

This scheme comprises the Wilson Dam at Bhandardara and 
the Pravara canals. The Wilson dam is by far the high¬ 
est dam in India being 270 ft. above river bed level. Water 
stored in the reservoir formed by this dam is released into 
the river and is later passed into the Pravara Canals by 
a pick-up weir 53 miles below. Details of length of the 
canal systems and areas commanded are given. 

.History of the Nira canals headworks (Lloyd 
Dam and pick-up weir at Yir). 

The storage reservoir for the Nira Canals is formed by the Lloyd 
Dam at Bhatgarh which is a masonry structure 5,330 ft. 
long, and 194 ft. high above foundation level. The lake 
formed by the dam has a catchment area of 128 sq, 
miles. Foundations of the dam are described. The pick¬ 
up weir for the canals is 17 miles below the reservoir, 
Brief history of the construction of the Nira canals is 
given and main features of the canals are described. 

History of the Hathmati and Khari out canals 
headworks. 

These works are in the Bombay Presidency. Their history is 
traced and they are briefly described. 
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History op the Visapur Tank and Canal Pro¬ 
ject UP TO THE YEAR 1936-37. 

The Visapur Tank is formed by an earthen Dam, 7,440 ft. long; 
ana with a maximum height of 84 ft. The reservoir is- 
designed to store 1,329 million cubic ft. The headworks- 
consist of a masonry culvert 225 ft. long passing through 
the dam and controlled from a tower built on the inner 
side of the dam. The canal system is briefly described. 


SIND. 

Public Works Department ( Irrigation ). 

Irrigation Administration Report for the year 
1933-34. Part II. 

Report on experiments with a model of 
Khesano Regulator on the Rohri Canal, 

Mile No. 194. carried out in the develop¬ 
ment AND RESEARCH DIVISION AT THE KARACHI 
Testing Station. Sind P. W. D. Technical Bushby. 

Paper No. 1. Hiranandani. 

The Chief Engineer, Sind, noticed a very unusual intensity of 
turbulence below the regulator and a large eddy and back 
current in the expanding flume. It was also noticed that 
at times the current changed sides due to some unaccount¬ 
able disturbance in the conditions of the flow, the current 
generally being deflected to the left. It was therefore- 
considered necessary to construct a model of the regulator 
to find the necessary modifications which would produce 
an even flow. 

The model was constructed 1/12 full size and details of its con¬ 
struction are described. A number of experiments were- 
conducted with baffles in various positions to determine 
the final modification to be adopted. The principles of 
fiuming as contained in Central Board of Irrigation Publi¬ 
cation No. 6 were also tried but with no success. Brief 
descriptions of the experiments are given. The final 
plan adopted was a baffle which enabled the standing 
wave to be formed upstream of it and dissipated the sur¬ 
plus energy. 

In conclusion it is stated that the experiments proved beyond 
doubt that conditions in the prototype could be repro¬ 
duced in the model with a fair amount of accuracy. 

A number of plates giving details of the various experiments- 
carried out are included. 
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Bsport oh observations on the Jamrao Canal 

SYSTEM TO STUDY CONDITIONS FOB NON-SILTING 
CHANNELS IN SlND, 1930—38. 

In August 1929 the Chief Engineer in .Sind was asked to carry 
out an investigation to study conditions for non-silting 
channels in Sind. The items of enquiry are: 

(1) Do the dimensions of regime channels in Sind support 

Kennedy’s formula in its fundamental form? 

(2) If so, are the constants the same for Sind as for the 

Punjab? 

(3) If not, what values are to be adopted? 

(4) If the dimensions of regime channels in Sind 'do not sup¬ 

port the Kennedy formula do they indicate any other, 
formula connecting critical velocity with depth or 
connecting the discharge carrying a given silt charge 
with dimensions of the channel? 

(5) Is the critical velocity in any way connected with the 

hydraulic mean depth? 

The Jamrao canal system running for over 30 years was selected 
and 22 sites of varying discharges from 10 to 200 cusecs 
were fixed upon for observations. 

This report gives the procedure adopted for taking observations 
and the result of observations. The results are discussed 
in great detail. In conclusion, replies to the items of en¬ 
quiry mentioned above are given on the basis of the re¬ 
sults obtained. 

•Statement showing final areas of rabi culti¬ 
vation AS COMPARED with forecasted figures 
for the year 1936-37 for the Lloyd Bar¬ 
rage canals. 

“There is a decrease of cultivation to the extent of 17,545 acres. 
The decrease is due to slump in the price of wheat and 
more area coming under cotton crop, it being more pay¬ 
ing.” 


■Weekly statements showing kharif cultiva¬ 
tion areas up to 11th September 1937 in 
Sind as compared with those obtained up 

TO THE CORRESPONDING DATE LAST YEAR. 


There is an increase of cultivation to the extent of 9,877 acres 
on the Bight Bank canals and 141,233' acres on the Left 
Bank canals. 
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Agricultural Department. 

Annual Report of the Department of Agricul¬ 
ture in Sind for the year 1935-36. Jenkins. 

In Chapter II the'working of the Barrage Canals and effect on- 
agriculture in the Barrage areas in 1935-36 are discussed. 
Chapter III deals with agricultural research and investi¬ 
gation which include investigations on cotton, wheat, rice, 
and soil and irrigation research. The water requirements 
of main crops grown in Sind have been studied in great 
detail at the Agricultural Research Station, Sakrand. 
Maintenance of soil fertility has also been a matter for 
study. 


MADRAS. 


Public Works Department. 

Madras Public Works Department Adminis¬ 
tration Report for the year 1935-36. Part 
II— Irrigation. 

Circular Memorandum No. 216-Wks./35 —8, 
dated 22nd May 1936, regarding building 
foundations in black cotton soil. 

Some general principles to be followed in the design of buildings 
to be founded on black cotton soil are laid down and the 
causes of cracks in buildings founded on that soil are 
discussed. 


BALUCHISTAN. 


Agricultural Department. 

Annual Report of the Agricultural Depart¬ 
ment in Baluchistan for 1936-37. 

The report contains detailed information about fruit research 
carried out in Baluchistan and a general account of the 
operations of the Department of Agriculture. 


INDIAN STATES. 

Mysore State (Public Works Department). 

Marconahalli Reservoir Project, Mysore 
State. 

This projected scheme comprises a reservoir formed by a masonry 
dam across the river Shimsha. The proposed dam con¬ 
sists of a masonry section 456 ft. long with two earthen 
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flanks at either ends, 2,508 ft. and 2,310 ft. long respec¬ 
tively. Other details of the project such as catchment and 
yield, capacity of reservoir, run-off and discharges- 
adopted, and works appurtenant to the dam are given, 
The canal system is also described in brief. 

Irrigation in Mysore. 

This is a note describing irrigation conditions in Mysore State. 
The irrigated area in the State is about one-Bixth of the 
total cultivated area. The bulk of irrigation is done from 
tanks numbering about 25,000 and irrigating about 8 lacs 
acres out of a total irrigated area of 111 lacs acres. There 
are about 40,000 wells irrigating about one lac acres of 
area. Amongst river channels, the Cauvery river chan¬ 
nels irngate about 1-15 lacs acres and by the recent con¬ 
struction of the Krislmanij Sagar Dam it has been pos¬ 
sible to increase this area by another 1J lacs acres. Irri¬ 
gation from Cauvery has almost reached its limits. 

Mysore State (Department of Agriculture). 

Factors affecting spray success in the con¬ 
trol of coffee leif DISEASE. Mysore Coffee 
Experiment Station Bulletin No. 15. Mayne. 

Annual Report of the Coffee Scientific Offi¬ 
cer, 1936-37. Mysore Coffee Experiment 
Station Bulletin No. 16. Mayne. 

Brief instructions for the guidance of lay 

PERSONS REGARDING IMPROVEMENT OF ANIMAL 
INDUSTRY. CHIEFLY CATTLE, SHEEP AND POUL¬ 
TRY. Circular No. 56. Monteiro. 

The coffee stem borer and its control. Cir¬ 
cular No. 57. 

Some do’s and don’ts in regard to poultry and 
sheep breeding. Circular No. 58. 


BURMA. 

Irrigation Department. 

Administration Report of the Public Works 
Department (Irrigation Branch). Burma 
for the year 1935-36. 
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MALAYA.. 

Annual Report of the Drainage and Irrigation 
Department of the Federated Malay States 
and the Straits Settelments for thb year 
1936. Robinson. 

This contains information on irrigation, drainage and river con* 
servation operations in the Federated Malay States and the 
Straits Settlements. An important advance made is the 
replacement of temporary brushwood dams on rivers by 
permanent masonry dams with a special type of radial 
gate developed to meet the river flood conditions encoun¬ 
tered. Biver training operations are described and some 
of the river training works are unique. 


SUDAN. 


Irrigation Department. 

A report on a study of Indian Irrigation Works. Williams. 

This report records the results of a tour undertaken by the 
author, of Irrigation works in India. The author visited 
Sind, the Punjab, the North-West Frontier Province, the 
United Provinces, and the Bombay Presidency. The re¬ 
port describes the organization of a typical Indian Irri¬ 
gation Department and its administration. Canal works 
of various types including headworks, falls, regulators, 
etc., visited by the author are described and principles of 
design of spillway syphons, non-siltmg offtakes, flumed 
works, river training works, and ease and cut waters for 
piers have been outlined. One full chapter is devoted to 
research in Irrigation ir which investigations being car¬ 
ried out on irrigation problems in various provinces are 
mentioned and several of the conclusions of these investi¬ 
gations have been embodied. Some of the more import¬ 
ant headworks and the problems that had to be tackled 
in their design and construction are described. Mr. 
Lacey’s theory of stable channels in alluvium is dis¬ 
cussed at length, and the problem of waterlogging is dealt 
with. 

The book contains very useful information for engineers in India 
and the author has referred to problems in Egyptian canals 
to which the knowledge gained by him during his Indian 
tour could be advantageously applied. 


AFRICA. 

Annual report of the British East African 
METEOROLOGICAL SERVICE FOR THE YEAR 1936. 



139 


UNITED STATES OF AMERICA. 

Department of Agriculture. 

Snow-surface 'temperature. Horton. 

Reprint from Monthly Weather Review, Vol. 

62, April 1934. Leach. 

In studying evaporation losses for high altitudes it becomes 
important to determine the mean snow surface tempera¬ 
ture. Observations of snow-surface temperatures were 
made by the authors using maximum and minimum 
thermometers. The results are presented herein. 

BIBLIOGRAPHY ON L4ND DRAINAGE. 

A complete bibliography on the subject of drainage. The 
names of the publications are arranged under different 
subjects and countries, and an author index is given at 
the end. •//. 

Department of the Interior (Bureau of Reclamation). 

Second annual report (sixth progress report— 

16th, 17th, 18th and 19th sets) on retro¬ 
gression observations below boulder dam 

WITH NOTES ON OTHER 8TLT INVESTIGATIONS ON 

the Colorado River and the Alamo Canal, 

May 27, 1937. (Confidential). Corfitzen. 

The results of the 16th, 17th, 18th and 19th sets of observations 
on the retrogression of the Colorado River bed below 
Boulder Dam are presented in this publication, and a 
resume of results of all previous observations is given. 
Observations on the suspended load of the Colorado River 
at Imperial Dam site and at Red Cloud Cable Station 23 
miles upstream and in the Alamo Canal are also presented. 

Department of Public Works. 

Central valiey project unit bids opened. 

Kennett dam site approved by U. S. Reprint! 
from Official Journal of the Department of 
Public Works, March 1937. Kelly. 

This pamphlet describes the progress of the project. The 
Kennett Dam is the key structure of the project, and the 
site for the dam has been approved. The U. S. Bureau 
of Reclamation is the constructing agency and they have 
started preparatory work. The Kennett dam will be 
constructed of concrete and will be about 420 ft. high. 
The reservoir so formed will serve several purposes. A 
portion of its capacitv will be reserved during winter and 
early spring for control of floods. A cyclax core drilling 
machine used for exploration of site of the dam is illus¬ 
trated. This drill removes a core of rock 3 ft. in diameter* 
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War Department ( U . S. Waterways Experiment Station, Vicksburg). 

The improvement of the lower Mississippi 
River for flood control and navigation. 

In 3 volumes. Elliott. 

ThiB publication presents a comprehensive outline of the history 
of the improvement of the Lower Mississippi River for 
flood control and navigation from the time of the discovery 
of the Mississippi River to the present day. 

It begins with the history of discovery of the river and the 
establishment! of settlements along it The 
growth of settlements was followed by improvement in 
navigation. Levee building dates hack to the time of the 
earliest settlements which were established in the 
beginning of the eighteenth century. The problem of 
flood control came into prominence after the floods of 
1840-1850. The history of the formation of the first 
Mississippi River Commission is traced leading up to the 
reorganization of the Commission in 1928. 

The physical charactei istics of the Lower Mississippi River are 
then described. The river has an alluvial vallev and the 
drainage basin has an area of 1,215,000 sip miles which 
is 3 times as large as the area of the Ganges Rasin. The 
river hanks consist of alluvial deposits and are subject to 
more or less continuous erosion in the shape of caving and 
sinking. The occurrence of cut-offs and their effects on 
stages above and below are discussed in some detail. A 
short description of important recorded natural cut-offs on 
the Mississippi is given. 

In discussing the hvdruulms of the lower Mississippi it is observed 
that confinement of flood waters within levees has in¬ 
creased elevations of flood crests considerably. The 
method of calculation of discharge of the Mississippi River 
is given. The sediment investigations made on the lower 
Mississippi and the characteristics of the river in relation 
to the transportation of solid matter are discussed. 

One whole chapter deals with the levee system of the Lower 
Mississippi. The development of the levee system from 
the earliest times to the present day is outlined. The 
useful life of a levee is considered to be 30 years. Levee 
construction methods and implements are described in 
detail. 

Other items dealt with are improvement of navigation by dredg¬ 
ing, bank protection methods, and contraction works for 
decreasing the low water channel width and increasing 
the depth with a view to improve navigation. 
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The last chapter contains a theoretical discussion of flood control 
methods with particular reference to the Mississippi River. 
The principles governing the preparation of a flood control 
plan are discussed at length. Flood control methods dis¬ 
cussed are reforestation, channel relocation, which involves 
the diversion of the flow of tributary stearins to the sea In¬ 
artificial channels, river channel enlargement, river 
channel shortening, reservoirs for flood storage, floodwa\s 
or outlets, and levees. The development of the Lower 
Mississippi flood control works is traced from the earliest 
times and the various flood eontrol plans prepared before 
the institution of the Mississippi River Commission in 1879 
are discussed in detail. These plans were not executed 
at the time for various reasons. The flood eontrol plans of 
the Commission are also described and the progress of 
flood control operations is traced up to the reorganization 
of the Commission in 1928. A reservoir Board was 
appointed to report on the suitabilitv of reservoirs for flood 
control in 1927 before the phenomenal floods of that year. 
The Committee was of opinion that although reservoirs 
would reduce floods, the protection so afforded would not 
eliminate use of other flood eontrol works. After the 1927 
floods, a number of flood eontrol plans were prepared, the 
chief amongst which were tire plan of the Mississippi River 
Commission, and the Jadwin plan. These plans are 
discussed m detail. The Jadwin plan was ultimately 
adopted for execution. A brief description of floodwavs 
as proposed in the plan is given. 

National Research Council (American Geophysical Union). 

Transactions of the seventeenth annual meet¬ 
ing April 30, May 1, 2, 1930 and west coasti 
meeting January 31 and February 1 , 1936. 

Part IT— Reports and papers section of* 

HYDROLOGY AND WESTERN INTERSTATE SNOW- 
SURVEY CONFERENCE. 

Reports and papers under the hydrology section are contained in 
this publication. The following are some of the reports 
and papers under this section :— 

Report of Committee on Absorption and Transpiration. 

Report of Committee on Rainfall and run-off. 

Report of Committee on Physics of soil moisture. 

Report of Committee on Underground waters. 

Report of Committee on Dynamics of streams. 

Some problems relating to fluctuations of groundwater level. 

Long time records of groundwater levels on Long Island. 

12 
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Maximum groundwater levels. 

Fluctuations in groundwater at Woodgate, New York. 
Decline of Artesian head in South Dakota. 

Recovery of groundwater levels in Nebraska. 

Fluctuation of groundwater level in Utah. 

The underground water index : its relation to surface run-off. 
Seepage of water through porous media under the action of 
gravity. 

Historical development of ideas regarding the origin of 
springs and groundwater. 

Methods of studying fluctuations of groundwater levels. 

Notes on the transportation of silt by streams. 

The twin problem of erosion and flood control. 

Experimental study of the scour of a sandv river bed by 
clear and muddy water. 

Fluvial morphology in terms of slope, abrasion, and bed load 
American Farm Bureau Federation. 

Sixth annual conference of institute of 
IRRIGATION AGRICULTURE, MARCH 30, 31 AND 
April 1 , 1937. 


Some of the papers presented are as follows :— 

Forecasting irrigation water supply by snow survey. 
Irrigation practice as a factor in soil erosion. 

A discussion and demonstration of the fundamentals of soil 
and water relations as" applied to irrigation practice. 

The Willamette Valley project from the viewpoint of the 
farmer. 

Artificial recharging of underground water supplies. 
Correlation of Range Land Use with Irrigation project needs. 
Factors that determine the feasibility of a reclamation 
project. 

American Association for the Advancement of Science. 

The scientific aspects of flood control : Silcox. 

A symposium. Supplement to “Science”, Lowdermilk. 

Cooke. 

Vol. 84, No. 3, October 1936. 

The symposium consists of the following :— 

Introduction by Cooper. 

Explains the relation of the science of ecology with flood control. 
Ecology is the science of plants and animals. 
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"Forests and flood control. Silcox. 

Discusses the part plaved by forests in flood control. Adequate 
forest cover on the watersheds alleviates flood crests and 
reduces the frequency of floods. Forest conditions in the 
early days of settlement in America are compared with 
the present dnv conditions and it is stated that destruction 
of forest cover has resulted in quicker run-off, floods, erosion 
of top soil, and depletion of groundwater storage due to 
quicker run-off. Fusion conditions in the U. S. A. are 
described and the means of controlling floods and erosion 
are discussed. The soil conservation service in the U. S. 
A. is carrying on a programme of erosion and stream 
flow research and erosion control. Some examples of 
the effect of forest cover upon stream flow and flood crest 
are quoted and their beneficial effects are emphasized. 
The manner in which forest cover helps in soil conserva¬ 
tion and reduction of run-off, and the chemistry of the 
process are described. The question of silting of reservoirs 
by silt formed by erosion is mentioned and a strong case 
is made out for “upstream engineering” in flood and 
erosion control. 

Agricultural land use and flood control. Lowdermilk. 

Effect of a proper agricultural land use programme on average 
annual run-off and soil loss iB discussed and it is shown 
that woodlands and grasslands on steep slopes absorb all 
but a few per cent, of the total annual rainfall. Hazards 
of cultivation of land are considered and principles of safe 
and sustained land use so as to obviate these hazards are 
discussed. Land use for the prevention and control of 
erosion is described and strip cropping, terracing, and 
similar measures are discussed. Erosion control measured 
are designed to meet one or more of the following 
objectives : (1) to increase the capacity of cultivated soils 
to absorb and infiltrate water so that there is no depletion 
of underground storage (2) to provide for retardation and 
control of surface flowage (3) to rehabilitate soils which are 
damaged or ruined by erosion. Each of the above 
objectives and the means of attaining it are discussed. 

On the relations of engineering science to 

FLOOD CONTROL. Cooke. 

The author believes that flood control is a problem of up-stream 
as well as down-stream engineering. Prevention as well 
as counteraction are both necessary. The value of up¬ 
stream engineering in erosion control and flood control is 
emphasized. 
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University of Arizona, Agricultural Experiment. Station, 

GROUNDWATER LAW IN ARIZONA AND NEIGHBOURING 

States. Technical Bulletin No 65, December 

29, 1936. Smith. 

This Bulletin discusses the principles of groundwater law and the- 
existing law in Arizona and neighbouring States. 

Ohio State University Engineering Experiment Station. 

List of publicatins issued by the station. 

Soil surveys for highways. Circular No. 33, 

July 1936. Eno. 

A brief history of soil survey methods with a review' oi present 
practices is contained in this publication. 

Tennessee Valley Authority. 

Tennessee Valley Authority, 1933—1937. 

The Tennessee Valley Anthoritv was constituted by the U. S. 
Government in 1933 with the object of controlling and 
utilizing the Tennessee River for the benefit of the 
surrounding country. The Authority is carrying out ait 
integrated plan of development of the Tennessee River 
for navigation, flood contiol, agricultural development and 
national defence. This pamphlet outlines the problems 
which the Anthoritv has faced, the manner in which it has 
dealt with them, the results so far attained, and the work 
which still remains to be done. 

The navigation and flood control plan comprises the construction 
of a senes of high dams on the Tennessee River. To make 
tests of conditions at dam sites, a soil mechanics laboratory 
was established at Noiris m 1935 where soils for embank¬ 
ments and foundations are tested. All dams are tested by 
model experiments at the authority’s Hydraulic Laboraton 
at Norris. 

Power production and the future market for power are discussed. 
Soil conservation is an important item of the unified plan 
and comprises a forestry programme. (See also page 79 
et seq of Bulletin No. 5.) 

Carnegie Institution of Washington. 

Delta, estuary, ynd lower portion of the- 
CHANNEL OF THE COLORADO RlVEE, 1933 TO 
1935. Sykes. 

This report presents the results of field and laboratory studies 
together with a digest of other data obtained from various 
sources which are relevant to recent developments and 
present conditions in the Delta region of the Colorado 
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River. The investigation embraces that portion of the 
river system extending from Boulder Dam to the Gulf of 
California, and the period covered is from the midsummer 
of 1933 to the end of 1935, during which time the supply 
of detritus from the main Colorado drainage system has 
been gradually cut-off. The investigations include dis¬ 
charge observations at the head of the delta, measurement 
of quantities of silt transported by the Colorado River to 
its delta, seasonal fluctuations of silt content of Coloiado 
River, bed silt sampling and anahses, the effect of river 
control on the movement of bed silt already deposited, bed 
silt movement and redeposition, mechanical analysis of bed 
silts, and investigation of characteristic changes in the 
delta area brought about by the absence of the fertilizing 
waters of the river flowing over it. The author describes 
his method of examination and appraisal of the channel 
bed material, and the improved method of silt sampling 
used. He gives his interpretation of the observed changes 
in texture of the bed silts. This study of the first years 
of the controlled life of the Colorado is of great scientific 
interest and the conclusions are based on exact quantitative 
data. 


AUSTRALIA. 


Council of Scientific aud Industrial Research. 

A soil survey of the Coomrall v, Wentworth Marshall. 

(ClJRTiWAA), AND POMONA IRRIGATION SETTLE¬ 
MENTS, N. S. W. Bulletin No. 107. Walkley. 

Gives the results of a soil survey of three irrigation settlements 
in New South Wales. 

The basaltic 1 soils of Northern Tasmania. 

Bulletin No. JOB. Stephens. 

In this report are set out the results of an examination of the 
basaltic soils of Northern Tasmania. 

Further observations on soil erosion and sand 

DRIFT, WITH SPECIAL REFERENCE TO SOUTH¬ 
WESTERN Queensland. Pamphlet No. 70. Ratcliffe. 

Report of a visit to South Western Queensland made for the 
purpose of collecting data on wind erosion and sand drift. 
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INTERNATIONAL CONFERENCES, ETC. 

International Commission on Large Dams, World Power Conference. 

Minute8 of the executive session of the Inter¬ 
national Commission on large dams of the 

WORLD POWER CONFERENCE HELD IN PARIS, 

June 28,1937. 

Contains the minutes of the Executive Session describing the 
business transacted which includes review of the finances, 
addition to memberships and other matters of executive 
concern. 

Second World Power Conference, Berlin 
16—25 June 1930. General reports. 

This publication contains short summaries of papers presented to 
the Second World Power Conference arranged under 
different subjects. There is a general report outlining the 
main points in the papers under each subject and 
the points for discussion arising out of the papers are 
also given. The papers generally deal with problems of 
generation, transmission and use of electricity. There are 
three papers under the subject of dams. The main points 
dealt with in the 3 papers are : 

The stability of dams. 

The discharge of flood water. 

Regulations governing the construction of dams. 

In the general report on the subject of dams, gravity dams, 
arch dams, buttressed dams and earth dams are compared 
as regards their strength and other characteristics. 

International Association for Bridge and Structural Engineering. 

Second Congress of the International Associa¬ 
tion for Bridge and Structural 
Engineering, Berlin-Munich, 1st—11th 

Otobbr 1936. Preliminary publication. 

This publication contains advance copies of papers presented to 
the Second Congress of the International Association of 
Bridge and Structural Engineering for the use of delegates 
and others. The papers are arranged under 8 different 
heads. Some of the papers under the various heads are 
mentioned below : 

I. Importance of the Toughness of steel for calculating and 
Dimensioning steel structural work, specially when 
statistically indeterminate. 

There are 8 papers under this head mostly dealing with 
the theory of plasticity and theory of indeterminate 
structures. 
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IT. Stresses and Degree of Safety in Eeinforced Concrete 
structures from the Designer’s point of view. 

The following are some of the papers given under this head :— 

1. Strength of concrete and reinforced concrete under 

sustained and frequently repeated loading—O. Graf. 

2. Tensile strength and formation of cracks in concrete— 

E. Bornemann. 

3. Tensile strength of stressed parts in reinforced concrete 

—G. Colonnetti. 

4. Practical improvements in the mechanical treatment of 

concrete—E. Freyssinet. 

5. Cracking in reinforced concrete—F. G. Thomas. 

6. Use of high grade steel in reinforced concrete—E 

Saliger. 

7. Concreting and dilatation joints in engineering struc* 

tures—F. Baravalle. 

III. Practical Questions in connection with welded steel 
structures. 

There are 25 papers under this head dealing with design 
and execution of welds with special consideration oj 
thermal stresses, inspection and control of welded 
joints, and strength and safety of welded structures 
under load. A number of papers describe experience 
obtained with welded structures in various countiies. 

IV. Eecent Points of View concerning the Calculation and 
Design of Bridge and Structural Engineering in Eein¬ 
forced Concrete. 

The following papers are amongst those given under this 
head:— 

3. Solid Domes, cylindrical reservoirs and similar 
structures. 

2. Present day tendencies in large reinforced concrete 

constructions 

3. Wide span reinforced concrete arch bridges. 

V. Theory and Eeseurch work on details for steel structures 
of welded and Riveted Construction. 

There are twelve papers under this head. 

VI. Concrete and Reinforced Concrete in Hydraulic 
Engineering (Dams, pipe lines, etc.). 

The following papers are included under this head :— 

1. Development of the Analysis of Arch Dams. 

2. The use of concrete in the construction of solid dams. 

3. Eeinforced concrete piles during driving. 
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4. Use of concrete in dam construction in Germany, 

5. Reinforcement of pressure pipes for the Mareges Dam.. 

VII. Application of steel in Bridge and Structural Engineer¬ 
ing and in Hydraulic Construction. 

The following are some of the papers under this head. 

1. Use of steel in Bridge building. 

2. Use of steel in hydraulic structures. 

3. Welded weirs and sluice gates in Belgium. 

4. The steel structures of the hydro-electric plant at 

Wettingen. 

VIII. Research Concerning Building Ground. 

The following papers are given. 

1. Soil studies for the Storstrom Bridge, Denmark. 

2. Subsidence in Bridge Construction on the German 
State Arterial Roads. 

3. Report on Dynamic Soil Tests. 

4. Ijimits of Equilibrium of earths and Loose Materials. 

'file publication consists of nearly 1,600 pages and a short 
summary of each paper is given at the end of the 
paper. 


International Union of Forest Research Institutes. 

Note on the observation of the Phreatic (sub¬ 
soil) waters in Hungary (in French). (Paper 
presented at the IXth Congress. 1036.) 

This describes the methods adopted to correlate the exchange of 
water between the soil and the atmosphere, with parti¬ 
cular reference to evaporation, surface run-olf, infiltration,, 
and sub-soil flow. 


Permanent International Association of Navigation Congresses. 

Illustrated technical dictionary. Chapter 
XII— MARITIME SIGNALS. 

This illustrated technical dictionary is published in six languages*- 
French, English, German, Spanish, Italian and Dutch. 
This is Chapter XII dealing with Maritime signals. 
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International Society of soil science , 

LITERATURE RELATING TO “PROPOSALS FOR RESOLU¬ 
TIONS” AT THE MEETING OF THE SIXTH COMMIS¬ 
SION of the International Society of Soil 
Science (commission for the application of 

SOIL SCIENCE to LAND AMELIORATION) AT ZURICH 

tn August 1937. 

The proposals for resolutions are in the form of recommendations 
which were formulated at the meeting of the Sixth Com¬ 
mission of the International Society of Soil Science and 
relate to the following subjects. 

J. Soil and Water. It is recommended that particular 
attention should be paid to the influence of soil cultiva¬ 
tion on soil moisture relations. 

2. Drainage Research. To ensure the international useful¬ 

ness of drainage investigations, the lines on which* 
investigations are to be conducted are laid down. 

3. Sprinkling Irrigation and Sewage utilization. 

4. Subterranean Irrigation. 
f>. Classification of peat soils. 

0. J dining and Manuring of peat soils. 


OTHER IMPLICATIONS. 

The study of the soil in the field. Clarke. 

Soil science is a complex study involving many branches of 
science such as physics, chemistry, geology, botany, etc. 
One aspect of soil study which is of fundamental import¬ 
ance is the study of the soil in its environment. In the 
past, this aspect of soil study lias been neglected at tbb 
expense of laboratory investigations. The author of this 
book has made it his special study and has endeavoured 
to put together his own experience and that of other 
workers so that it may bo helpful to students and other 
workers in the field of soil investigations. 

Soil site characteristics and soil profile characteristics are the 
first things to be determined in a study of the soil in the 
field. A method for the description of soil site and soil 
profile characteristics developed by the Oxford Roil 
Science Laboratory and used with success in many in¬ 
vestigations is given. Items which are to be studied in 
obtaining a complete knowledge of soil site characteristics 
include age of site, parent material, mode of formation, 
topograhy, drainage, climate, vegetation, and effect of 
man's interference and management. Features to her 
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studied for a description of the soil profile are:—Colour, 
nature of material, organic matter, texture, structure 
(size and shape of aggregates), mineral skeleton, and 
special characteristics such as degree of moisture content 
and pH values. 

Each of the above items and features on which information is 
to be collected is treated in detail and directions for the 
help of the practical investigator are given. The influ¬ 
ence of some of these features in the formation of the 
soil is discussed. In some cases, there are different 
systems of classification adopted in England. America 
and Russia for some of the items under soil profile charac¬ 
teristics. These are set forth and their relative merits 
and demerits are discussed. 

■Soil sampling for laboratory examination is the next step after 
soil site and soil profile characteristics are determined. 
The method of taking soil samples from the field is des¬ 
cribed. 

The information gathered in the field is placed on permanent 
record bv means of a soil map. The procedure of prepar¬ 
ing a soil map is briefly outlined. 

Methods of soil survey differ slightlv in different countries, but 
the general principle of all the methods is the same. Roil 
survev systems in Bavaria, Hungary, Russia, America, 
and England are described in some detail in the final 
chapter. 

Soil erosion and its control. Ayres. 

Soil erosion has become a widespread menace in America. 
According to an estimate framed in 1935, 35 to 50 million 
acres of cultivated land are now totally ruined and 
abandoned as compared to 10 million acres in 1910. 
Partial to complete stripping of topsoil on 100 to 125 
million acres of the remaining cultivated land is esti¬ 
mated. Potentially an area exceeding one third of the 
entire cultivated acreage of the United States is either 
totally ruined or will soon be totally ruined unless 
vigorous and unremitting attack on the menace is resort¬ 
ed to. This boon is a general treatise on erosion con¬ 
trol in which an attempt has been made to introduce and 
correlate all phases of this complex problem. 

The three most active eroding forces are water, wind, and ice. 
Factors affecting rate of erosion are :—rainfall and run¬ 
off, soil characteristics, vegetation, and land slope. The 
effect of these factors on erosion are discussed. The 
relative value of the different farm crops in preventing 
soil loss is brought out clearly. The method of making 
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a quantitative determination of run-off from rainfall in¬ 
tensity is explained and graphs giving the run-off for 
different forest cover and different catchment areas are- 
given. Methods of control on slopes suitable for culti¬ 
vation and on gullies are discussed in detail. Some of 
the methods of erosion control on slopes are :—contour 
farming, strip cropping, terrace cultivation, and planting 
of pastures. Terracing is dealt with in great detail. 
Design of terraces, spacing, grading, planning and lay¬ 
out, surveying procedure, terrace construction methods 
and machinery, terrace costs and maintenance and 
terrace outlets, are fully treated. Several useful tables 
for terrace design are included. 

Check dams for erosion control in gullies are usually of a tem¬ 
porary character and serve to hold the fill and prevent 
washing while vegetation for permanent control is 
becoming established. The design of these check dams 
is described. For gullies draining watersheds of con¬ 
siderable side, permanent dams are suggested. Various 
types of masonry and concrete dams are discussed 
and tables for their design are given. Types of 

earth dams used are also described. Bank protection 
of streams and rivers to prevent caving, and bank pro¬ 
tection methods in use are described and illustrated. 
Special use of vegetation and trees in gully control is 
explained, and suitable species of trees are mentioned. 

To secure research data for various erosional areas in the United 
States, 13 experimental farms have been established. 
A list of experiments being conducted at bne of them 
is given as a typical example of the work being done at 
these stations. It is explained how a tentative plan of 
farming with a view to soil conservation can be arrived 1 
at,- and a conservation farming programme to serve as 
a rough guide is set forth. 

Storage Reservoirs. Williams. 

The author in the Preface savs : “Manv excellent works have 
been written on the subject of dams and reservoirs but 
most of them are now out of date. In' recent years, 
enormous structures have been made possible bv new 
methods of design and improved materials. There is 
obviouslv room for a treaties that deals with these modem 
developments”. 

This book deals with the design and construction of dams and 
reservoirs. It commences with a chapter on raihfall in 
which the cause of rainfall, the monsoon, maximum 
intensities of rainstorms, and the rainfall characteristics 
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of India, Ceylon, the British Isles, Hawaii and the 
United States of America are discussed. The next 
chapter deals with run-off and storage capacities. Several 
methods of computing run-off are described. The practi¬ 
cal method of calculating storage capacity is dealt with 
in some detail and as an illustration an actual example 
in India is worked out. The question of evaporation 
and percolation losses from reservoirs is also discussed. 

'Chapter describes methods of estimating maximum rates of 
flood flow for vmious catchments. Formulae for maxi¬ 
mum probable rates of flood discharge in various countries 
are given. The design of spillway capacity for storage 
reservoirs is treated in detail. 

The next lour chapters are de\oted to the design of various 
types of dams such as gravity dams, single arch masonry 
dams, multiple arch dams, reinforced concrete dams, 
earth dams, and hydraulic and rockfill dams. Relative 
economic of various t\pes of dams is discussed. Import¬ 
ant dams of recent construction are briefly described as 
well some which are in course of eon struct ion. The 
principles of design of various tvpes of dams are set forth 
and a number of useful stress diagrams are included. A 
comprehensive list containing details of various types of 
existing dams is given. 

A chapter on regulation of storage, reservoir outlets, power 
stations, irrigation intakes, overflows, and siphon spill¬ 
ways, deals with sluices, automatic spillways, gates of 
various types, needle valves, and outlets from reservoirs. 
Arrangements of power stations and surge tanks for 
hvdro-clectrie schemes .are discussed. Two power 
schemes are described in some detail, namely the Gallo¬ 
way water power scheme, and the Do Sautet scheme in 
France. 

Tn construction several problems present themselves such as, 
housing the workmen, disfjosal of surface flow during 
construction, disposal of floods, cementation of founda¬ 
tions, and problems connected with mass concrete con¬ 
struction. The methods of detling with such problems 
are discussed with special reference to some recently 
completed dams such as the Boulder Ham, the Oauverv 
Mettur Dam, and the Grimsel Dam. 

The chapter on the treatment of water from storage reservoirs 
used for domestic supplies will be found useful by sanitary 
engineers. 

The final chapter describes a tour round some of the dams and 
reservoirs of Great Britain. 
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Bjhnforcki* concrete arch desion. Manning. 

This book contains new and exact mathematical solutions of 
problems of various types of • reinforced concrete arches. 
The first seven chapters are devoted to theoretical treat¬ 
ment of problems connected with the symmetrical and 
unsymmetrical encastre arches, two hinged arches with 
tied and free ends, and continuous arches on flexible 
supports. Yielding and sinking of abutments, live and 
dead load effects, temperature and crown drop effect, 
spandrel load stresses, and methods of design are dealt 
with in great detail. Tabulated values are given showing 
the moment, thrust and shear caused In a load placed 
anywhere on anv kind and shape of arch of any thick¬ 
ness. Some practical considerations affecting the design 
or selection of any particular type of arch, shrinkage, 
working stresses, etc., are discussed in one chapter. 
Three chapters are devoted to the complete design of two 
enoastrod and one two-lunged tied arch of CO ft., 130 ft. 
and 100 ft. span respectively. Tn the last two chapters 
tire author deals with the general si/e and shape of solid 
abutments in so far as these affect the design of the arch 
they support, and the general stability of piled abut¬ 
ments. The hook offers a complete guide to the designer 
from the erosR section of the gap to be bridged to the 
details of the reinforcement, and if the method of design 
outlined is followed step by step, it wdll give the most 
economical shape and thickness of arch in anv given ease. 

The Federation of Tndt\, Lele. 

This book is a summary of the Government of India Act, of 
1935 presented in a simple and general way so as to be , 
helpful to the general public in acquiring a substantial 
appreciation of the Act. 

UmiiDTNG CONSTRUCTION FOR YOUNG ENGINEERS* Khanna. 

This book is intended to be a guide to the engineer in the field 
who is engaged m building construction and gives some 
practical and sound rules to facilitate rapid determina¬ 
tion of dimensions of foundations, walls, floors, roofs, 
beams, stairs, doors and windows, etc. A chapter on 
building materials contains a general description of the 
materials in common use and their characteristics. Tn 
the brickwork and masonry section several types of 
masonry are described. Tn the chapter on ventilation, a 
method is given for the determination of the area of the 
fresh air inlet from theoretical considerations of the 
quantity of air inhaled and exhaled by each human being 
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and the volume of carbon-di-oxide produced. Miscel¬ 
laneous hints include instructions for the design of fire¬ 
places, drains, and wells and means of dealing with roof 
leakages. Some general considerations to be kept in 
view in house planning are also discussed. 

The physics of solids and fluids with recent 

DEVELOPMENTS, PART II. Prandtl. 

This book on hydrodynamics and its applications by the world’ 
famous expert on aero-dynamics contains a complete 
treatment of the subject including a discussion of recent 
developments. The first chapter deals with equilibrium 
of liquids and gases and discusses properties of liquids, 
theory of stresses, distribution of pressure in a liquid, 
and equilibrium of liquids. The second chapter deals 
with the dynamics of frictionless fiuids and contains a 
mathematical discussion of Bernoulli’s theorem, motion 
of a frictionless fluid, momentum theorem for flow, waves 
on the surface of a liquid and the flow of water in open 
watercourses. The third chapter deals with the motion 
of viscous fluids, turbulence, fluid resistance, and practical 
applications of the theories developed to propellers, 
windmills, water turbines, ships and aircraft. Viscosity, 
Reynold’s number, the theory of boundary layers, turbu¬ 
lence, eddy formation and its prevention are discussed at 
length. Flow through straight pipes and watercourses 
of constant and varying cross sections Is treated mathe¬ 
matically and the various practical applications of the 
types of flow discussed are described. The problems of 
flow in the cases of ship’s propellors, windmills, water 
turbines, and pumps are analyzed. and the main features 
of the latest hydrodynamical theory of the turbine pro¬ 
blem are discussed. The last chanter is on the dynamics 
of gases, and represents the lastest developments on the 
subject. 

NOTE8 ON THE DESIGN AND CONSTRUCTION OF FALLS ' 

fob the Karachi Scheme Distributaries. 

Reprint from the Transactions of the Engineer¬ 
ing Association of Ceylon. Kennedy. 

This pamphlet coating a general discussion of the function of 
falls, their location, control and regulation at falls, pro¬ 
tection of the channel and essentials of fall design. The 
design of notched falls are dealt with in detail and a 
complete design of two notched fall built by the author 
is given. Calculations for weir falls, fall with plank crest 
between two vertical walls and a fall with sluice gate 
control are embodied in a number of appendices. 
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Copt of a letter, dated 2nd August 1937, from 
Mb. Kennedy, Director of Irrigation, 

Ceylon, to Mr. Gerald Lacey and the 
LATTER f S REPLY THERETO* 

Mr. Kennedy informs Mr. Lacey that the Lacey Regime 
Theory has been adopted in Ceylon in remodelling old 
channels and constructing new ones, and the improved 
regime already recorded is an irrefutable testimonial to 
their practical soundness. He goes on to say that though 
they have adopted Mr. Lacey’s principles there is an 
element of uncertainty about the selection of the value 
of “f" the silt factor. They adopt a value of “f” not 
exceeding 1 and allow a certain degree of latitude as 
regards choosing a lower value so as to permit the most 
economical adjustment of the other factors concerned. 
He explains the reasons of this procedure of selecting a 
silt factor adopted in Cevlon. He also enquires from 
Mr. Lacey whether the silt factor depends solely on the 
size of the silt particles and not on the specific gravity 
of the silt material. 

Mr. Lacey in reply expresses his agreement with the reasoning 
on which the selection of silt factor has been based in 
Ceylon and says that the hit and miss principle by which 
they adopt a working silt factor in Ceylon is better than 
any ultra scientific method based on silt size alone. He 
considers that the weight of the silt particles undeniably 
affects the hydraulic conditions. 

Statement from Sind Comparing Discharges by 

CURRENT METERS AND VELOCITY RODS* 

The statement shows that discharges obtained by velocity rods 
are usually higher than those obtained by current meters, 
the percentage difference varying from 1*46 p. c. to 
9*7 per cent, in some cases. * 

Stability diagram of paricha weir in the 
United Provinces. 

The weir is of masonry and is 31 ft. high with a base width of 
34*5 and top width of 12 ft. The upstream, face of the 
weir is an arc of a parabola and the downstream face is 
a straight line with a batter of 7*5 ft. in 31 ft. 

Agricultural data of sugarcane and cotton in 
relation to rainfall and Irrigation in 
Anakapalle and Coimbatore Agricultural 
Research Stations in the Madras Presi¬ 
dency 1936-37. 

' Sugarcane of the J. 247 variety was planted on 15th, and 16th 
April 1936 and harvested on 26th, 27th and 28th April 

j 
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1937 on sandy loam soil at the Anakapalle re¬ 
search station. The statement shows the dates of 
application and quantities of irrigation ,and rainwater to 
the crop from planting to harvesting, the mew monthly 
temperature and the yield obtained. A similar state¬ 
ment is included for Cambodia cotton sown on 20th 
September 1936 at the central farm, Coimbatore the soil 
being heavy loam with gravelly subsoil. 

AGRICULTURAL DATA OF COTTON AND SUGARCANE IN 
RELATION TO RAINFALL AND IRRIGATION IN 

Risalewalla and Lyallpur Agricultural 
Farms, Punjab, for 1936-37. 

r Phese statements show the results of watering experiments 
carried out at the two agricultural farms. The dates of 
application and quantities of irrigation and rain water, 
and the yield and other details are given. The sugar- 
»ane experiments were carried out with several varieties. 

Agricultural data of cotton and sugarcane in 
relation to rainfall and Irrigation in 
Madras Presidency 1935-36. 

The statements show details of quantity of water supplied, and 
the yield for CO 313 sugarcane and Cambodia cotton in 
connection with irrigation experiments carried out in the 
Madras Presidency in 1935-36. 

Agricultural data of sugarcane and maize in 
relation to rainfall and Irrigation in Bihar 
for the year 1935-36. 

The statements show the quantity of water used and the yield 
of sugarcane and maize in Bihar in connection with 
water requirement experiments. 

Statements showing the monthly distribution 

OF RAINFALL MEAN MONTHLY TEMPERATURE AND 
THE OUTTURN PER ACRE OF COTTON CROP ON 

the Govt. Experimental Farms at Akola 
and Nagpur for 1935-36 and of sugarcane 
at Govt. Farm Drug, Billaspur and 
Warasboni for the years from 1930-31 to 
1935-36. 

Agricultural data on maize grown under 
Irrigation in the canal tract of the 
South Central Division and on the Arbhavi 
Farm in the Bombay Presidency for the 
years 1922-26. 

The statements show the quantity of water applied, the mean 
monthly temperature and the yield obtained. 
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TjO STATEMENTS SHOWING SUGARCANE VARIETAL 
EXPERIMENTS CONDUCTED AT the Lyallpur 
Agricultural Farm, Punjab for 1935-36. 

The statements show the quantity of irrigation and rain water 
applied, the mean monthly temperature, and the yield 
for various types of sugarcane experimented upon. 

Statement showing sugarcane Irrigation ex- 
PB RIME NT, Shahjahanpur, U. P. 1935-36. 

« 

The statement shows the quantity of water applied, the mean 
monthly temperature and the yield obtained. 

Agricultural data op sugarcane and cotton in 

RELATION TO RAINFALL AND IRRIGATION IN 

the Punjab Province from 1930-31 to 
1934-35. 

The statements show the result of watering experiments carried 
out at Risalawalla and Lyallpur agricultural farms. The 
total quantity of water used and the yield obtained are 
given. The sugarcane experiments were carried out 
with several varieties. 

Agricultural data of sugarcane and cotton in 
relation to rainfall, Irrigation, etc., in 
the Madras Presidency for the year 1932 
to 1935. 

The statements show the quantity of water used and the yield 
of Cambodia cotton and sugarcane as observed in the 
Madras Presidency. 

Fluvial morphology in terms of slope, abra¬ 
sion, and bed-load. Beprint from Trans¬ 
actions of the American Geophysical Union, 

Seventeenth Annual Meeting 1936. Shulits. 

Fluvial morphology is defined as the science of the forms of 
river beds, their shapes in plan and profile. Existing 
knowledge with regard to the phenomenon of meander¬ 
ing of streams and changes of profile of streams is gene¬ 
rally qualitative but there are some universal quantitative 
principles of fluvial morphology that have been developed 
theoretically. The object of this paper is to present firstly 
a brief statement of some of the qualitative observation* 

3 2 



and secondly a more detailed statement of several quanti¬ 
tative laws and their use. Some of the qualitative obser¬ 
vations are formulated below. 

1. The cause of meandering of rivers is the existence of a 

slope exceeding that required to transport the line 
material composing the bed-load. The river flattens 
its course by meandering. 

2. A cut-off results in degradation above the cut-off and 

aggradation below it. 

3. Reduction in bed-load induces a decrease in Blope. 

4. The river width increases downstream. Investigations 

of several hundreds of cross sections led Schoklitsch to 
conclude that the width increases along the stream in 
direct proportion to the six-tenths power of the yearly 
run-off. 

Some rational morphologic laws are then discussed mathemati¬ 
cally, and a number of equations are developed relating 
bed-load material and abrasion; size of bed-load material 
and slope of river bed; and bed-load, drainage area, run¬ 
off, and abrasion along the course of a river. Schok- 
litsch’s bed-load formula is also discussed. The effects 
of a river cut-off are analyzed in detail and it is mentioned 
that the results of the theoretical analysis have been 
verified frequently in actual practice. 


Water-losses in high latitudes and at high 
elevations. Reprint from Transactions of 
the American Geophysical Union, Fifteenth 
Annual Meeting, 1934. Horton. 

Water losses may be divided into three parts: (1) rainfall 
interception; (2) transpiration by vegetation; (3) evapora¬ 
tion from the soil. In high altitudes the main source 
of water loss is evaporation. Some of the salient points, 
and unsolved problems concerning water losses at high 
altitudes are outlined in this paper with reference to a 
number of data of actual observations of losses in a 
number of basins in the U. S. A. The author has 
derived an evaporation formula and has explained its use. 
Evaporation from and condensation on snow and ice, 
and experiments carried out in this connection are dis¬ 
cussed. 
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All example of long-range forecasting of 

, WBOimATION ON A DRAINAGE-AREA. Eeprint 
woin Transactions of the American Geophysi¬ 
cal Union, Seventeenth Annual Meeting, 1936. % Shulits. 

By the method of partial correlations, W. Von Kesslitz has 
ascertained the relation between the monthly precipita¬ 
tion on the drainage area of the Teigitsch creek in Styria, 
Austria, and the monthly mean of temperature and 
barometric pressure for preceding months in the three 
atmospheric centres of action governing Europe, namely, 
Iceland, the Azores and Siberia. He has derived corre¬ 
lation equations for precipitation on the Teigitsch drainage 
area which are reproduced. The computations required 
several years. The agreement between observed preci¬ 
pitation and that predicted with the aid of the equations 
is good. He has further prepared equations for the run¬ 
off of the drainage area at the Langmann dam by UBing 
the correlation method wherein the run-off is related to 
the rainfall. 


The Schoklitsch bed-load formula. Eeprint 

from "Engineering”, June 21 and 28, 1935. Shulits. 

The solids transported by a stream consist of suspended matter 
and other material carried along the bed. The coarser 
material which is carried along the bed by traction is 
termed the bed-load. A study of laws governing bed¬ 
load is important because it affects the regimen of a 
river. The erection of a dam in a solid-carrying stream 
results in aggradation of the bed upstream of the reservoir 
created, and the regimen of the stream is upset. The 
Schoklitsch bed-load formula which is considered in this 
article serves to compute that portion of the total solids 
load of a river which is transported along the river bed 
by the tractive force of the stream. The formula states 
that the bed load quantity moved per unit of time is 
proportional to the so-called effective discharge which is 
the difference between the instantaneous discharge and 
the critical discharge. The rational basis of the formula 
and the steps leading to its derivation are explained, and 
the method of determination of the co-efficient in the 
formula is described. The formula has been verified in 
the laboratory and in actual streams, and details of these 
verifications are mentioned. Though developed solely 
for uniform grain material, the applicability of the 
formula to mixtures is shown in the article. 
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Flow nuts fob soil-seepage problems. Reprint 

from “Engineering", August 17, 1934. Shulits. 

This article is a brief statement of Continental European 
practice in the use of “flow nets” in seepage problems 
dealing with the methods developed by Forchheimer and 
Schoklitsch. The network of lines everywhere perpendi¬ 
cular to each other obtained by drawing the stream lines 
of flow and the equipotential lines or the lines of equal 
piezometric levels is called a “flow net”. The graphical 
representation of the “flow net” is first explained and 
an equation representing the law of flow through the net 
is derived. 

The process of determining seepage under a dam by the "flow 
net method is then described in detail and another 
application to a sheet pile cut-off wall is illustrated. 

Dachler has used the “flow net” method to compute the see¬ 
page from canals and has checked his results experi¬ 
mentally but details of his methods are not given in this 
article. 

The aquatic weeds in Deccan Irrigation 
Canals. Reprinted from the journal of 
Ecology, February 1928. Narayanayya. 

The serious blocking of irrigation canals in the Bombay Presi¬ 
dency by aquatic weeds led to a study of the weeds and 
the conditions of their growth since 1915. This pamphlet 
presents results of the study. The studies concern three 
important canals of the Deccan canal system namely the 
Mutha Right Bank Canal, the Nira Left Bank Canal, 
and the Pravara Left Bank Canal. An idea of the block¬ 
ing may be had from the fact that the Mutha R. B. 

' Canal discharge dwindles down to 95 cusecs from 420 
cusecs when it is full of weeds. The weeds are described 
and their characteristics are given. The effect of silt in 
suspension and deposition of silt on the growth of the 
various weeds is discussed. A section of one of the canals 
was thoroughly cleared and the sequence of silt deposi¬ 
tion and weed growth was studied in the cleared portion. 
The results are given. Some of the conclusions arrived 
at are :— 

1. Presence or abence of weeds is determined by the 

deposition of silt. 

2. Effect of silt in suspension is not proved. Comparative 

poverty of aquatic flora in silt laden water can be better 
correlated with greater velocity and less deposition of silt. 
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NOTB ON SOIL AMELIORATION AND WATER REQUIRE¬ 
MENTS of crops in Bengal. Gupta. 

Mr. Sen Gupta discusses the fertility of silt in Bengal rivers. 
The silt of the North Bengal rivers is not so fertile as that 
of the West and South Bengal rivers. Means of distribu¬ 
tion of river silt over cultivated lands in Bengal are 
discussed. Improvement of soil in Bengal may be effected 
by deposition of fertilizing silt, application of artificial 
manure, an improved crop rotation programme and 
leaving fields fallow. 

In the second part of the note Mr. Sen Gupta stresses the need 
of a study of water requirements of rice as influenced by 
a change of date of sowing. This study would enable 
a suitable adjustment of the date of sowing, so that it may 
be possible to grow both kharif and rabi crops in Bengal 
instead of only one crop as is usually done in Bengal. 
A study of suitable crops for introduction in Bengal, their 
water requirements and economic value is necessary. 

Brief note dated 19th June 1937 to accompany 

DRAWINGS AND HYDRAULIC CALCULATIONS OF A 
PROPOSED SILT EXCLUDER ON THE UPPER BARI 
Doab Canal. Montagu. 

This note describes the hydraulic design of a silt excluder which 
was proposed for the Upper Bari Doab Canal. The 
general considerations of design are discussed and detailed 
calculations and drawings of the silt excluder are attached. 

Formula regarding back water curvf. and draw 
down curve, 11th March 1932. Burkitt. 

A formula for backwater and draw down curve has been worked 
out for trapezoidal or rectangular channels, and the use of 
the formula has been illustrated by examples. 

Copy of a letter dated 3rd September 1937 from, 
the Director, Central Irrigation and Hydro¬ 
dynamic Research Station, Poona, to Superin¬ 
tending Engineer, Northern Sind Circle, 

Karachi, regarding “Experiments with a 
model of the Tando Masttkhan Pall". 

Some experiments were carried out with a 1/16 scale model of 
the Tando Mastikhan Pall to determine the discharge 
gauge relationship. The gauge discharge relationship 
obtained for the model and for the prototype are given and 
a. graph showing correlation between discharge and gauge 
in model and prototype is attached. 



Drought hazard overcome in Arizona Irriga¬ 
tion project with pomps. Reprint from 
“Western City”, August 1936. Homberger. 

Describes some features of an important installation of deep well 
turbine pump units to provide an auxiliary supply of water 
for the San Carlos Irrigation Project in Arizona. The 
scheme consists of 74 wells drilled and equipped with 
pumping plants. All the wells drilled are 20 inches in 
diameter, with an average depth of 239 ft. The minimum 
depth is 154 ft. and the maximum is 480 ft. The wells 
are all cased with double stove-pipe casing which was 
perforated after installation. Each pump was intailed in 
a small circular sheet steel pump house. Pump specifica¬ 
tions, efficiency evaluation, and shop and field tests of the 
equipment are discussed. 

Specification No. 1—Rfinforced cement piaster 
lining. Edgecombe. 

Describes the procedure to be adopted for lining a watercourse 
or a channel with f inch thick layer of reinforced cement 
plaster of 1 to 3 mix. 

-Copy of letter No. 4260, dated 13th August* 

1937 from Mr. C. E. Aitken, Superintending 
Engineer, Deccan Irrigation Circle, Poona, 
v to the Secretary, Central Board of Irriga¬ 
tion REGARDING “GUNITE LINING”. 

Information regarding the Gunite lining done to the approach 
channel in Mile 1 and cutting in Mile 7 of the Nira Right 
Bank Canal is furnished in this letter. The lining was 
carried out to stop leakage. The gunite consisted of equal 
parts of fine sand and hydraulic lime which were shot 
by an air compressor. Actual saving in percolation is not 
known. 

Report on the slips in the earthen embank¬ 
ments OF THE T*NKS AT EkRUK, ASHTI AND ( 

Waghdad in the Bombay Presidency. 

The Ekruk tank was completed in 1869 and the other two tanks 
in the early eighties. Since their completion, a number of 
slips occurred in the embankments at different times and 
remedial measures were adopted each time a slip occurred. 
This report contains a brief description of some of the 
serious slips from the date of completion of the embank¬ 
ments to the present day, discusses their probable causes, 
and describes the remeidal measures adopted in each case. 
The degree of success achieved with the present remedial 
measures is discussed. 
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Correspondence regarding dining of Haveli 

MAIN CANAL WITH SODIUM CARBONATE. 

Mr. J. D. H. Bedford, Chief Engineer, Punjab, requested Dr. 
McKenzie-Taylor, Director,'Irrigation Research Institute, 
Punjab, to write a note on the application of sodium 
carbonate treatment on a large scale in view of the pro- 
proposed adoption of the process in lining the Haveli Main 
Canal. Information was called for particularly on the 
following points :— 

(1) Organizing the work. 

(2) Method of application when the soil suitable for treat¬ 
ment exists at site or has to be rehandled. 

(3) Definition of clay and method of differentiating it from 
loam at site. 

(4) The actual process that occurs when sodium carbonate 
makes the soil watertight. 

<5) The durability of the process with actual instances if any. 

<6) Effect of canal water on the lining. 

y 7) Wholesale source of supply of soda and the price and 
quantities required. 

Dr. McKenzie-Taylor in reply says that the first step to be 
taken is a soil survey of the canal alignment to a depth of 
*2 ft. below designed bed level to determine the reaches 
suitable for treatment. He states some general rules 
regarding the relation of soil type and treatment. He 
then describes in detail the procedure to be adopted in 
applying the sodium carbonate when the soil suitable for 
treatment, that is to say, with 15 to 10 per cent, of clay 
content exists at site, and when the soil with the necessary 
clay content has to be placed in the bed after removing 
the soil unsuitable for treatment. As regards differentiat¬ 
ing clay from loam, what is required is the determination 
of the percentage of particles in the soil below ‘002 m.m. 
in diameter, which can be done by a hydrometer. Dr. 
McKenzie-Taylor then describes the staunching process 
and mentions that sodium clay is one of the most stable 
compounds found in nature and there is no better evidence 
of its durability. The action of canal water on the lining 
will be negligible for all practical purposes. He suggests 
that the quantity of sodium carbonate required should be 
estimated at 100 lbs. per 1,000 sq. ft. of area to be treated. 
In conclusion, he points out that the treated clay behaves 
like a jelly and is elastic. Being flexible it will assume 
the conformation of the underlying soil and is therefore 
superior to a cement lining. 
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Copy of a letter dated 4th August 1987 from 
Jose Garcia Montes, Director of Industries 
Cuba, to the Secretary, Central Board ofi 
Irrigation, regarding rainfall, crop produo-> 

TION AND WATER REQUIREMENTS OF CROPS. 

The writer outlines a method developed by him which aims to 
“express numerically the concept of the efficiency of rain¬ 
fall as applied to different crops”. The benefit of rainfall 
depends on its absolute amount, its intensity and its 
opportunity. The amount and intensity are capable of 
numerical expression but the “opportunity” has never 
before been expressed numerically. The writer’s method 
gives the “opportunity” of rainfall a numerical expression. 
For this purpose, the standard water requirements of a 
crop are first established from sowing to harvesting and 
correlated to the rainfall as recorded over the same period 
and a method of statistical analysis is applied to the data. 
The result obtained is a cypher which takes account of the 
amount of rainfall as well as its opportunity to the crop 
and is termed the index of effectivity by the writer. 

Some aspects of the turbulence problem. 

Beprint from “Mechanical Engineering”, 

July 1935. Karman. 

The application of rational hydro-dynamics to technical problems 
is handicapped by the fact that in technical problems the 
apparently steady motion of fluids is really turbulent, that 
is to say, subject to irregular fluctuations of velocity and 
pressure. For technical hydrodynamics, a real theoretical 
foundation is omy possible on the basis of an understand¬ 
ing of turbulent motion. The subject of this article is 
to review the extent of the present knowledge on turbul¬ 
ence research and especially to review the practical 
problems connected with this research which may be en¬ 
lightened by new knowledge in this field. The writer 
outlines the development of turbulence research from the 
early empirical methods to the discovery by Reynolds of 
the laws and fundamental facts of turbulent flow, and the 
part played by dimensional analysis in the furtherance 
of this research. He then presents an analysis of turbulent 
fluid motion by the Enlerian method which considers 
pressure and velocity at a given point and the Langnmgian 
method which considers the fate of an individual particle, 
and derives a number of equations representing the theory 
of turbulent flow. Some practical applications of the 
concepts are then dealt with which include flow in a closed 
conduit, flow in rough conduits, flow of a free stream 
along a surface, effect of turbulent friction on dissipation 
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of velocity differences, problem of heat transfer between* 
a solid and a fluid, and the problem of the distribution of 
transported sediment through the cross section of a river 
or a channel 

CIRCULAR DATED 8TH SEPTEMBER 1937 PROM THE 
Encunbkr-in-Chief, Army Headquarters, 

Simla, to the Chief Engineers op all Com¬ 
mands, REGARDING “GROUND BEARING TESTS— 

Foundation Design.” 

A test sheet has been prepared and experiments are ordered to be 
carried out on the lines laid down. The test sheets are to be- 
completed after carrying out the experiments and returned 
to the Engineer-in-Chief. From the results of the experi¬ 
ments a table is to be prepared giving the safe bearing 
srength for average sites in all military stations in India 
for inclusion in later editions of the M. E. S. Handbook. 

The economic importance of changes in plant 
Cover. Reprint from the Journal of the Indian 
Botanical Society, Vol. XVI, No. 4, 1937. Gorrie. 

This paper was presented to the Botanical section of the Indian* 
Science Congress, 1937. The similarity of land use 
problems in India and the United States of America is 
pointed out. In the IT. S. A the need for careful reten¬ 
tion of plant cover on all agricultural and waste land which 
is not actually ploughed has been emphasized. The same 
holds true for India also. Of the various factors affecting 
plant cover, grazing is the most widespread and the most 
insidious. Uncontrolled grazing results in denudation of 
the vegetation and heavy run-off leading to erosion. Two 
examples are discussed which emphasize the need of main¬ 
tenance of plant cover. One is the Uhl River catchment, 
a'detailed survey of the erosion conditions, of which was 
carried out by the author a short time ago. He discusses 
the extent and cause of erosion and gives the remedies to 
be adopted to stop further erosion. The second example is 
the Pabbi Hills tract in which three distinct areas repre¬ 
senting three types of plant cover are to be found. The- 
area under afforestation shows a maximum flood intensity 
of 100 cusecs per square mile; the area of passively pro¬ 
tected forest reserve gives a maximum flood intensity of 
600 cusecs per square mile; and the area which is not 
protected at all and is open to unrestricted grazing gives 
a flood intensity of 1,600 cusecs per sq. mile. The* 
violent and heavy discharges of these grazed arqas causes 
prolonged flooding in the adjoining flat country and this* 
exaggerates the already pressing problems of rising water - 
table in tins tract. 
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A “closed-circuit” fluke fob suspended-load 
Studies. Reprint from Transactions of the Ame- Oaks, 

rican Geophysical Union, Seventeenth Annual Knapp. 

Meeting, 1936. 


The fundamental aspects of suspended load aB it affects the 
dynamics of a stream flow is of great importance not only 
to hydraulic research but also to the soil conservation 
service in its study of problems of erosiom One phase of 
the study of suspended load is the determination of its 
influence upon the flow characteristics of a stream. A 
thorough investigation was made with various typeB of 
flumes for the study of suspended load problems in the 
laboratory and ultimately the flume described in this 
paper was considered the most suitable. The design of 
the flume and its working are explained in detail. 


Information begabding the method of stobing 

WATER BY NIGHT IN THE GRZIRA IRRIGATION 

•Scheme, Sudan Government. 


In reply to a letter from the Secretary, Central Board of Irriga¬ 
tion seeking information with regard to the method of 
storing water by night in the Sudan, the Director 
of Irrigation furnishes some information on the subject 
based on methods usually adopted in the Gezira Irrigation 
Scheme. Night storage is only effected in the minor 
canals. The storage in minors is % practical possibility 
only because of the uniform layout adopted. The minors 
are spaced at equal intervals and irrigate on one side only. 
The field channels taking off the minors are also spaced 
at equal intervals and water on one side only. The area 
served per unit length of minor canal is constant. Accom¬ 
modation for night storage water is provided by setting 
the banks back thus giving extra width and allowing for 
a rise in water level above the designed full supply level. 
A form of regulator is built along the minor every 2*5 
kilometres thus dividing the whole length of the minor 
into a number of compartments. A pipe sluice is set in 
the wall of the regulator so that water may be passed 
through the sluice or over the weir at will. In 
the night, all outlets are closed and the pipe sluices of the 
regulators are also closed. The water coming into the 
minor is stored in the first compartment and after filling 
it, overflows over the regulator wall into the next oompari- 
ment and so on. Typical sections of night storage 
canals with drawings of the regulator ere given. 
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English Edition of the classification deci¬ 
mals UNIVBRSBLLB OF THE INSTITUT INTERNATIO¬ 
NAL db Documentation, Yol. I, Faso 1— 

Auxiliary tables. 

Note on the conditions that favour the growth 

OF WBBDS, ETC., IN THE ELLORE CANAL, MADRAS 

May, 8, 1937. 

Low velocity of the canal is favourable to the growth of weeds. 
Moreover when the water is clear and the sun’s rays-can 
penetrate easily the rate of growth of weeds is more than- 
when the water is muddy. Weeds are cleared by manual 
labour periodically and it has been laid down as a rule 
that silt should be periodically cleared during canal closure 
so that weeds may be dug up from the roots. Experience 
has shown that clearance to a depth of 8" to 12" is neces¬ 
sary to get at the roots. 

Information about the leak in the foundation 
of the Lloyd Dam at Bhatgar. April 1937. 

A leak was discovered in the foundations of the dam between the 
red and black rock met with. Both the rocks are trap 
rocks but the red rock is somev hat of a coarser nature and is 
found to deteriorate on exposure to the air. It has also 
a tendency to split up layers of harder rock above it. 

To prevent any possibility of up-ward pressure due to this leak, 
it is collected into a drain and is given an outlet on the 
downstream side and a cut off trench is also provided on 
the upstream side. 

Weeds on canals in Sind. (Copy of letter No. 

G-8, dated 24th May 1937 from the Execut ve 

Engineer, Southern Dadu D‘vision, to the 

Superintending Engineer, Western Sind 

Circle). Mathrani. 

Gives his experience of pan grass (Typha elephantia). 

Says that this weed grows in clear, shadow and slow moving water 
and it propagates both through the roots and the seed. 
Describes experiments with broadcasting “’Lari” rice on 
the berms of the channels for preventing weed growth and 
savs that in the veiv first vear the weed growth was 
reduced to less than fifty per cent., in the second year to 20 
per cent, and in the third year to 10 per cent. Another 
method for preventing weed growth is eiven, l.e., to dry 
the channels, plough them deen, turn ; ng over the roots 
and exposing them to the sun for a few months. 

Experiment on the reduction of weed growth on the Main Nira 
Valley Drain by widening the channel is also described. 
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POCKET EDITION OF GENERAL CATALOGUE ON WATER l 
WORKS FITTINGS BY Gl, ENFIELD & KENNEDY, LTD. 

London. 

An up-to-date set of pamphlets on water works- 
fittings by Glenfibld & Kennedy, Ltd., 

London. 

Leaflets regarding plumbite : A manual on 
pipe jointing. Barthwick. 

Catalogue on chemical consolidation and 
ground-water lowering by John Mowlbm 8c 
Co., Ltd., London. 

Leaflets on alpaste para protection by 
Aluminium Union of Canada, Ltd. 

Elhcrtrioal conductors handbook issued by 
Aluminium Union of Canada, Ltd. 


MAPS, BLUE PRINTS AND PHOTOGRAPHS. 

Bengal. 

Damodar Canal—Tracing of Anerson Weir, showing Franki con¬ 
crete pile and steel sheet pile lines. 

United Provinces. 

Ganges Canal—Two photographs of the Tramway Project. 

Ganges Canal Hydro-Electric Scheme—Five photographs in con¬ 
nection with the Nirgajni Power House. 

Ganges Canal Hydro-Electric Scheme—Four photographs of the 
Chitaura Power Station. 

Punjab. 

Haveli Project—Design of a proposed fall at R. D. 1800 of the 
Multan Branch. (This is Mr. C. C. Inglis’.design). 

Bombay. 

Shirwata Dam—Stability diagrams. (2 drawings). 

Walwahan Dam—Stability diagram. 

Takerwadi Dam—Stability diagram. 

Mulshi Dam-—Stability diagram of the revised section of the dam. 
Lloyd Dam—Stability diagram. (3 drawings). 

•Wilson Dam—Stability diagrams. 

8ind. 

Two photographs in connection with weeds on canals in Sind. 
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Indian States. 

Karauli State. 

Map of Karauli State. 

General. 

Flan of major levee system along the Mississippi river. 

Diagram by Mr. J. S. Kennedy, Director of Irrigation, Ceylon, 
of Kegime Channels by Mr. Gerald Lacey’B formulas. July 
1934. 


NEWSPAPER CUTTINGS. 


Irrigating Khyber Agency : Construction of 
Dam : Scheme shelved for Financial Reasons.' 4lh July 1937. 

Mentions the opinion of the Geological Survey of India on the 
suitability of the site for the proposed Jaba-Tanga Irriga¬ 
tion Scheme in the Frontier Province. The scheme com¬ 
prises the construction of a diaphragm wall or an imper¬ 
vious dam across a narrow rock gorge about 250 ft. wide, 
through which the Khyber river debouches. The rock bed 
at this gorge is covered by about 30 ft. of bajri sand, shingle 
and boulders. It was also calculated that there was a 
subsoil water flow of 50 cusecs and a minimum discharge 
of 25 cusecs was assumed. The opinion of the Geological 
Survey of India was sought as to whether the rock was 
staunch enough for the purpose. Dr. Coulson, who was 
deputed for the investigation, has given his opinion that 
the site selected is as good as any other in the gorge. 


Gujrat Villagers’ self-help : Deflecting 
Torrent into its old bed. 5th July 1937. 

Twenty years ago the ‘Dwara Kas’, a tributary of the Chenab, 
left its channel about 5 miles above its junction with the 
Chenab river and cut a fresh channel through the lands of 
14 villages, destroying in the process about 6,000 acres of 
good agricultural land. The villagers, not getting any help 
from any source, have banded together to supply free labour 
in the building of an earth bund which it is hoped will 
deflect the torrent back into its old bed again. The 
scheme consists of a main bund, some 600 ft. long by 14 ft. 
frj gh with 4 spurs of groins which point out into the Bandy 
torrent bed in order to deflect the force of the torrent away 
from the main bund. The faces exposed to torrent action 
have to be revetted with a layer of sand bags, and a consi¬ 
derable amount of planting is being done with shisham 
trees, banha bushes, kana grass clumps, and agave or 
Spanish bayonet plants in order to bind the sandy sou on 
around the bund. 1 



160 


Chief Engineer Retiring : Farewell Party at 
Simla. 6th July 1937. 

Bai Bahadur Bawa Natha Singh, Chief Engineer, Irrigation, 
Punjab, retired from service, in the first week of July. 

Raising op Dam at Bijapur : Scarcity Relief 
Measure. 6th July 1937. 

The raising of a dam of the Bhutnal Water Works, Bijapur, has 
been undertaken by the Municipality as a scarcity relief 
measure. It will cost about Rs. 78,000 and will provide 
labour for 1,000 people a day for a year. 

Punjab Assembly : Bhakra Dam Scheme : When 
it will be Executed. 10th July 1937. 

Questions and answers in the Punjab Assembly, about the com* 
mencement of the Bhakra Dam Scheme. 

Timber for Heavier Structures and Safer 
Houses. 11th July 1937. 

An article by J. N. Zutshi, B.Sc. (Ijond.), A.C.G.I., Member of 
the Iron and Steel Institute, London. Describes the 
advantages of timber as compared with steel as engineering 
materials. Besides its usefulness in bridges and houses, he 

^ describes its utility in constructing dams of timber. 

Mandi Scheme Extension : Bulk Supply to 
Delhi also. 13th July, 1937. 

Questions and answers in the Punjab Assembly about extensions 
of electric supply under the Mandi Scheme. 

Hydro-Electric Scheme for Sind. 14th July, 

1937. 

The Sind P. W. D. have now in hand a Hydro-electric scheme, 
under which it is proposed to generate electrical energy at 
Tando-Mastikhan Fall on the Rohri Canal. The scheme i» 
estimated to cost Rs. 10 lakhs. 

Shortagb of Fodder in U. P.: Govt. Lowers 
Irrigation Rates. 15th July, 1937. 

To encourage cultivation of fodder, clovers, and grasses, Govern¬ 
ment have decided to lower tbe irrigation rates for such 
crops on certain canals. 

Tungabhadra Project : Settlement Hopes. 20th 
July, 1937. 

The favourable discussions between the representatives of tha 
Madras and Hyderabad Governments, have raised a hope- 
that the controversy will be settled. 
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Doaba M. L. A.’s. Demands : Eaisinq of Water 
Level : Suggestion to Build Dam in. Siwaliks. 

20th July 1937. ' 

The necessity of devising measures to meet the growing menace 
to agriculture in the Hoshiarpur and Jullundur districts 
owing to continuous subsidence of the water-level in the 
Doaba wells was urged by a deputation of the Punjab 
Doaba M. L. A’s. which waited on the Premier and the 
„ Revenue Minister. The deputation urged that a dam be 

constructed in the Siwalik hills to collect flood water 
during the rains, which would stop the devastation of floods 
and facilitate irrigation during the dry season. 

Proposed Lloyd Barrage Project for Khairpur.' 

21st July, 1937. 

A proposal for a Lloyd Barrage Project for Khairpur State, by 
which 106 miles of new canals will be constructed and the 
existing 651 miles of canals remodelled, is understood to 
have been forwarded to the Govt, of India for sanction. 
The project is estimated to cost Bs. 69,32,835 and is ex¬ 
pected to irrigate about 9,40,230 acres of land. 

Irrigation Problems : Besearch Committee’s 
Work. 21st July, 1937. 

Refers to the Research Committee meeting of the Central Board 
of Irrigation held in June. Particular mention is made of 
the land deterioration and reclamation experiments con¬ 
ducted in the Punjab Irrigation Research Institute, with 
special reference to waterlogging. 

* 

Proposed New Canal : Survey being completed. 

22nd July, 1937. 

It is learnt that a survey for constructing a canal from Tons river, 
near Rewa State, for the purpose of irrigating lands in the 
Allahabad, Rae Bareli, Partabgarh and other neighbouring 
districts, is being completed. The canal will be fed by 
lifting water 40 ft. from the river by means of electricity. 

Dependable Supply : Discussions on Tunga- 
bhadra Water Project. 22nd July, 1937. 

The conference between the representatives of the Madras and 
• Hyderabad Governments about the Tungabhadra waters 
scheme discussed the question of dependable supply of 
water at Mallapuram The figures agreed to are given. 
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World News by Air : India’s population pro¬ 
blem : Plea for assisted emigration. 24th July 
1937. 

A brief summary of a paper read by Prof. Radhakamal Mukerjee 
of Lucknow University before the Royal Society of Arts in 
London, on Indian population and food supply. 

Going Hungry. 27th July 1937. 

Editorial notes, on Prof. Radhakamal Mukerjee’s paper men¬ 
tioned above. 

Subsoil Farming and Subsoil Forestry : Waste¬ 
ful Cultivation Methods : Warning against 
their use. 29th July 1937. 

Describes how the denudation of forests and lack of plant cover 
cause the washing away of the valuable top soil and leave 
the poor subsoil for farming and forestry, and warns against 
such wasteful cultivation methods. 

Central Board of Irrigation : Meeting of 
Research Committee in Simla. 30th July, 1 
1937. 

Mentions some of the important questions, including seepage from 
canals and their treatment, particularly with sodium carbo¬ 
nate, waterlogging, and design of weirs on permeable foun¬ 
dations, which were discussed at the Research Committee 
meeting of the Central Board of Irrigation in June. 

Central Irrigation Research Centre : Khadak-’ 
vasla Station: Provincial Govts., for con- 1 
tinuance. 6th August, 1937. 

The Govt, of India have decided to leave the question of continu¬ 
ing the Khadakvasla Research Station to Provinces and 
have addressed a circular letter to Provincial Governments 
regarding this. 

The need of planned Economy : To Solve pro-' 
blem of unemployment : Swadeshi Exhibition 
at Salem : Mr. V. V. Giri’s speech at opening. 

6th August 1937. 

'The speaker emphasizes the necessity of planned economy and 
mentions the objects which such an economic planning 
should aim at. It includes the introduction of improved 
methods of agriculture and extension of irrigation. 
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Erosion Menace in Pabbi Hills : Loss in Reve¬ 
nue : History and future of reclamation 
wore. 8th August, 1937. 

Review of a pamphlet by Dr. R. M. Gorrie. Describes the recla¬ 
mation work being done in the Pabbi Hills of Gujrat 
district, Punjab, and the possibility of future development. 
The land in this part is being eroded at a rapid pace and 
although earth bunds and other methods are being adopted 
to combat the evil of erosion, the author recommends the 
encouragement of a better plant cover. 

Purpose cf Damodar Canal Scheme : Answer to 
Critics : Improvement Levy on Ryots Justi¬ 
fied. 9th August, 1937. 

The Govt, of Bengal have issued a Press Note justifying the 
imposition of improvement levy on the ryots of the area 
irrigated by the Damodar Canal. 

Sind Assembly : Land Assessment in Barrage 
Area. 11th August 1937. 

It was suggested in the Assembly that a Round Table Conference 
should be held between the Government and the Zemindars 
to discuss the question of land settlement. 

Sind Assembly : Land Assessment in Barrage 
Area : Demand for voting on amendment re¬ 
jected. 12th August, 1937. 

Two amendments were moved to the official motion to consider 
the report of the Settlement Officers on land assessment 
in the Barrage area. One amendment rejected the report 
and the other recommended revision, pointing out the diffi¬ 
culties of the zemindars paying enhanced rent. 

Photograph of Lake Khadakwasla. 12th August 
1937. ' 

This lake is ten miles from Poona. The picture shows the 
monsoon waters rushing through the sluices of the dam. 

Second Stage of the Pykara Hydro-Electric 
Scheme : Rapid Development in Madras Presi¬ 
dency. 13th August, 1937. 

As the demand for electricity from the Pykara Station was more 
than the Station could meet, it is being supplemented by 
the construction of the Mukurti Reservoir. Water will be 
accumulated in the reservoir by the construction of a dam 
and then let down into the natural bed for power produc¬ 
tion. This dam—the Mukurti Dam—is 90 ft. above stream 
bed level. The reservoir formed will have a capacity of 
1,600 million c.ft. or will give a continuous flow of 186 

K 2 
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cusecs for 100 days. The dam is an arched masonry dam 
of non-overflow type designed for full uplift at points and 
at the head with a controlled weir 160 ft. long on the left 
bank. The total height of the dam above foundations ia 
100 ft. The visible length is 520 ft. and including the 
core-walls into the hill on both sides is 600 ft. Gives a 
description of the other engineering features of the dam, 
e.g., foundations, determination of the safety of the foun¬ 
dations, drainage gallery, spillways, etc. The dam is being 
constructed in stages. In the first stage the dam was 
constructed 25 ft. high to store 230 million c.ft. In the 
second stage the dam is raised to 76 ft. The estimated 
cost Of the second stage is Rs. 21J lakhs for the whole 
scheme, the dam alone costing Rs. 15,24,000. 

Sind’s FmANCiATi outlook : Future working of 
Sukkur Barrage. 13th August, 1937. 

Notes on the budget estimates for Sind presented-to the Sind 
Assembly. Detailed mention is made of the cost of 
construction of the Lloyd Barrage, the money loaned to 
Sind Govt, by the Govt, of India on thiB account, the possi¬ 
bility of paying off this debt, revenues accruing and 
expected from the Barrage, etc. 

Malakand Power. 13th August, 1937. 

A brief account of the Malakand Hydro-Electric Scheme in the 
North-West Frontier Province. The Station is-situated 
near the Malakand Pass on the heights to the north of the 
Peshawar Valley and depends for its running on the Swat 
river. It is really the outcome of the facilities created by 
the Upper Swat Canal Irrigation Project for the construc¬ 
tion of a large hydro-electric power station at exceptionally 
low cost. The scheme is estimated to cost Rs. 65 lakhs. 
The work was started in December 1934 and the first stage 
is expected to be put into operation by the end of this 
year. 

Hugb Australian Dam Cracked : Menace to 1 
neighbourhood : 13th August, 1937. 

The Burrinjuck Dam in New South Wales is in danger of being 
destroyed. At present, half the outer surface of the huge 
wall is wet with seepage water, the worst seepage being at 
» point where the wall is 80 ft. thick. There are two 
large vertical cracks in the wall and many smaller ones. 
Workmen are inserting pipes in the cracks and farcing in 
cement under pressure. 
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Irrigation Dobs : P. W. D. Officer Convinced 
of Farmer’s Hardships. 14th August, 1937. 

The Minister incharge of P. W. D. Bombay has personally 
investigated the difficulties of the farmers and it is under¬ 
stood that a complete and immediate overhaul of the irriga¬ 
tion policy of the Govt, through changes of rates and the 
rules governing the collection of rent will be made. 

Occasional Notes. 14th August, 1937. 

Mentions that the Malakand Hydro-electric scheme is nearing 
completion. 

Irrigation and Aircraft. 15th August, 1937. 

Some observations on the use of aerial surveys in engineering, 
which question was discussed at the Research Committee 
meeting of the Central Board of Irrigation held in June 
last. 

Experts to Study India’s Problems Decisions 
at Wardha : Suggestions for the Congress 
Ministries. 18th August, 1937. 

The Congress Working Committee has issued a resolution recom¬ 
mending to Congress Ministries the appointment of inter¬ 
provincial committees of experts to consider urgent and 
vita] problems, like comprehensive river surveys for the 
formulation of policy to prevent disastrous floods, utilizing 
water for purposes of irrigation, problem of soil erosion, 
eradication of malaria, development of hydro-electric 
schemes, etc., the solution of which is necessary in any 
scheme of national reconstruction. 

Go-ordination of Research. 18th August, 1937. 

Emphasizes the need for co-ordination of research in subjects of 
Provincial concern in India. Particular mention is made 
of co-ordinating research in irrigation, recommending the 
establishment of a central research station. It also com¬ 
ments on the working of the Central Board of Irrigation 
and says “if the Central Board of Irrigation is financed 
and conducted properly, many lines of research could be 
carried on’’. ■ 

India Leading the Way : 40 Million Acres Irri - 1 
gated : A World Record : Sukkur and Sutlej 
Projects. 19th August, 1937. 

A general note on irrigation in India, giving figures of develop¬ 
ment, outstanding features of certain projects in respect 
to engineering achievements, etc. (This is an official press 
note, copy of which is also available in this office). 
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Punjab Enquiry into Tube-Well Irrigation. 

19th August, 1937. 

The possibility of introducing tube-well irrigation in the Punjab- 
on a large scale will be investigated by Mr. A. M. B- 
Montagu, formerly Secretary, Central Board of Irrigation- 
He has been placed on special duty in this connection. 

Benefits of Sarda Canal Silt : Increased out¬ 
turn of Crops. 19th August, 1937. 

The fertility value of silt has been proved by large scale experi¬ 
ments carried out in the Sarda Canal area in the U. P. 
Certain fields were selected at 27 scattered localities and 
layers of canal silt, varying from one to three inches in- 
thickness, were spread by manual labour over the fields- 
before the crops were sown. The yield of crops on fields; 
treated like this with that on fields having similar soil 
conditions but not treated with silt was compared and it 
was found the silt treated fields yielded 21 per cent, more- 
in grain and 30 per cent, in bhusa. 

Truth about irrigation. 19th August, 1937. 

Editor’s remarks on the general note on irrigation development 
in India which has been given above. 

Tube-wells and water-level : Engineering 
problem in Jullijndur. 20th August, 1937. 

A hydro-electric scheme—the Jullundur Hydro-electric 

Scheme—consisting of five separate projects was prepared 
to the minutest detail but has been held up owing to the 
difference of opinion among engineers as to whether or not 
the water-level in the soil will decrease as a result of its 
exhaustion by tube-wells. A conference of heads of the 
engineering departments is being convened soon so as to- 
reach a final decision. 

Haveli project : Work to begin next October. 

21st August, 1937. 

Work on the Haveli Frojeet in the Punjab is expected to com¬ 
mence next October. Mr. E. F. Haigh has been appointed: 
Superintending Engineer, B. B. Ajudhia Nath will hold 
charge of headworks division and B. S. Lala Kanwar Sain 
has been appointed Director of the Central Designs Divi¬ 
sion. 

Work with Models : Interesting experiments 
on waterways, 21st August, 1937. 

Mentions some model experiments conducted at the Karachi 
Irrigation Besearch Station. These experiments include 
the questions of scour downstream of regulators and falls. 
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remodelling a regulator to be fitted with vertical screw 
gates in place of vertical needles, eliminating bends in 
canals, and providing an off-taking channel with the bene¬ 
fits of a cross regulator on the parent channel. 

Extending tubb-well irrigation : Inquiry into 
system : Possibilities of expansion in the 
Punjab. 21st August, 1937. 

Mr. A. M. R. Montagu, formerly Secretary, Central Board of 
Irrigation, has been appointed officer on special duty to 
investigate the possibilities of expansion of tube-well irriga¬ 
tion in the Punjab, particularly in areas where water-level 
of the soil is high. 

Use of tube wells : Irrigation Scheme for 
Punjab. 21st August, 1937. 

Same as above. 

Our Orissa Letter : Havoc Wrought by Floods : 

Demolition of Embankments. 22nd August, 

1937. 

Mentions the causes of floods in Orissa and suggests certain reme¬ 
dies. Among the causes, is mentioned the effect of 
embankments and anicuts. It is stated that these 
embankments and anicuts stem the flow of water which 
causes deposition of silt in the river bed and thus causes 
decrease in the capacity of the river to carry water. It 
is suggested that (1) the embankments and anicuts should 
be demolished, (2) a permanent Orissa Flood Belief body 
be set up, and (3) and inter-provincial board be set up to 
control and regulate the waters of the Mahanadi, which 
river is the chief cause of floods. 

Tube-well irrigation. 22nd August, 1937. 

Mentions the appointment of a special officer to investigate possi¬ 
bilities of tube-well irrigation in the Punjab. 

Salt-affected land : Aerial Survey recommend-' 
ed. 22nd August, 1937. 

The Punjab Waterlogging Board is understood to have decided 
that in future aerial surveys should be conducted to ascer¬ 
tain the extent of waterlogging and salt-affected lands. 

Havbli Project : .Work to begin next October. 

22nd August, 1937. 

Research work in irrigation : Use of models : 

Valuable Experiments in India. 24th’ 

August, 1937. 

Mentions irrigation research by models being done in the various 
Provinces. Experiments mentioned include design of 
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weirs on permeable foundations, prevention of scour below 
barrages, weirs, falls, etc., silt prevention in channels, 
seepage control, river training, subsoil water level, etc. 
(This is an official press note issued by the Director, Public 
Information, Govt, of India, copy of which is also available 
in this office). 

Irrigation Research : Further experiments 
with Models op Works : Erosion Problem. 

25th August, 1937. 

Same as above. ' 


Soil Research : Experts to visit Kotri this 
week. 25th August, 1937. 

Rao Bahadur B. Viswanath, Dr. McKenzie-Taylor, and Dr. Basu 
are to visit the Soil Research Laboratory at Kotri (Sind) 
to see the nature of the work in the laboratory and to 
suggest means for improving its activities to benefit culti¬ 
vation in the Barrage area. 


Current Topics : Loss through seepage. 26th 
August, 1937. 1 

Mentions the danger of seepage from canals and suggests that, 
although it may be difficult in the case of big canals, iron 
or earthenware pipes can be used in case of small canals 
which will minimize the danger from seepage and water¬ 
logging. 


Power and progress. (Specially written for the 
“Statesman” by Sir William Stamps, Kt., 

C.I.E., Chief Engineer, U. P.). 1st September, 

1937. 

A general article describing the need for development of power, 
sources of development and its economic benefits, with 
particular reference to conditions in U. P. 


Irrigation by tube well : Modern methods of* 

OBTAINING WATER SUPPLIES : THE VALUE OP 

individual wells. 1st September, 1937. (By 
H. A. H.). 


A general article describing the advantages of tube-well irrigation 
over canal irrigation, area that can be served by a tube- 
well, consideration of the cost of pumping, etc. Refers 
also to the Ganges Valley Scheme which is the largest 
tube well scheme in India. 


Map making with a Camera : Aerial Photography 
in India : Vast saving in time and Labour. 1st 
September, 1937. 

A general article describing the advantages of aerial photography 
in surveying. 
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Electricity in Southern India : Progress of the 
Pykara Scheme. 1st September, 1937. (By Fred 
Barrie). 1 

The article describes the Pykara Hydro-Electric Scheme in 
Madras. It gives description of the catchment, runoff, 
storage facilities, the first stage of the Pykara scheme as 
well as the Mukurti Dam and Keservoir which is meant 
to supplement the Pykara supply. Gives the engineering 
features of the system. Says “it is the highest head plant 
in the British Empire, not excluding North and South 
America”. It is also said to be one of the five highest 
head plants operating anywhere in the world. 

Our Orissa Letter : A permanent remedy for 
floods : Orissa Budget. 4th September, 1937. 

At a meeting at which the Orissa Governor presided the need of a 
permanent remedy for combating the flood evil was 
stressed and it was suggested that an Embankments and 
Drainage Division, independent of the Irrigation Depart¬ 
ment, be instituted to expedite action on the recommenda¬ 
tions of the Orissa Flood Committee of 1928. 

Boon to Bengal cultivators : Damodar Canal : 

Crops saved in year of drought. 5th Septem¬ 
ber, 1937. 

Gives the history of the origin of the idea of constructing this 
canal and its advantages. 

Irrigation : How problems of vital importance 
ARB DEALT WITH AT LAHORE. (By. Dr. E. 

McKenzie-Taylor). 5th September, 1.937. 

An illustrated article describing the work done at the Punjab 
Irrigation Besearch Institute at Lahore. The problems 
investigated include waterlogging, seepage and its treat¬ 
ment with sodium carbonate, the construction and protec¬ 
tion of weirs, design of structures on permeable founda¬ 
tions, soil deterioration, and the control of silt in canals. 
Experiments with models are an interesting feature of the 
activities of the Institute. A safe design of weirs on per¬ 
meable foundations has been evolved and the recondition¬ 
ing of the Merala Weir in the Punjab and of the Damodar 
Weir in Bengal have been based on these results. Triinmu 
Weir, the headworks of the Haveli Project, is being 
„ designed according to this design. 
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Erosion threat to Punjab : Canals silting up: 

7th September, 1937. ' 

The Irrigation Branch, Punjab, has been collecting data on the 
silt carriage of Punjab rivers and have now come to a 
definite conclusion that the enormous load of silt—the 
result of erosion in the foot hill of Jammun and G-ujral?— 
has decreased the carrying capacity of the Upper Jhelum 
Canal by 40 per cent even with the installation of several 
silt ejectors at a heavy cost. Dr. B. M. Gorrie gives the 
causes of this erosion and suggests forest conservation and 
diminution of potato cultivation and grazing, as the 
remedies. 

Control op India’s Waterways : Research 
success : Overcoming effects of Erosion. 7th 1 
September, 1937. 

Describes some experiments on river training, storage reservoirs, 
design of falls, weirs, etc., which have been carried out 
at the Hydrodynamic Research Station at Khadakvasla. 

Floods in U. P. : Plea for River Survey and 
Training. (By. Ch. Mukhtar Singh). 8th Sep¬ 
tember, 1937. 1 

A general article giving causes of floods in U. P., and their preven¬ 
tion. Advocates proper river training and river survey for 
the purpose. 

Tube-well irrigation in Budaon : Advantages / 

THAT PEASANTS CAN DERIVE FROM POWER : TOUR 

of Minister of communications. 10th Sep-' 
tember, 1937. 

The Minister for Communications, U. P! presided at a well 
attended meeting of the Budaon district officials, irrigation 
officers and zemindars, Sir William Stampe, Chief 
Engineer, U. F., was also present and explained the 
hydro-electric development in Budaon, which is one of the 
western districts of U. P. (A press note by U. P. Govern¬ 
ment) . 

Survey of crops and soils in India : Agenda for 

NEXT MEETING : PUNJAB GOVERNOR TO OPEN 

deliberations. 10th September, 1937. 

The second meeting of the Crops and Soils Wing of the Board 
of Agriculture and Animal Husbandry in India will be held 
from December 6 to 11 at Lahore. The agenda consists- 
of review of soil survey work in India up to date, the 
theory and practice of manuring in India, work on the- 
improvement of bullock-drawn implements, plant breeding,, 
water requirements of crops, etc. 
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Subsoil Drainage in Sind : Abbas investigated. 

10th September, 1937. 

Important investigations in connection with subsoil drainage have- 
been carried out in Sind. It has been found that the 
spring level in Sind is more or less steady and that the 
subsoil water which had a high salt content before the 
opening of the Lloyd Barrage Canals has become diluted 
to some extent since the introduction of perennial irriga¬ 
tion. 


Current Topics : Hydrodynamic Research. 11th 
September, 1937. 

Commenting on the press note regarding work being done at the 
Khadakvasla Research Station, says that “with many 
calls on the provincial finances it will be quite fit, if 
research of the kind is conducted by Central Government”. 


Determined attempt to achieve unity : Punjab 
Premier’s warning to communalists : Speech 
at Simla : Tirade against Dr. Satyapal. 13th 
September 1937. 

In his Speech, the Punjab Premier also referred to the Haveli 
Project saying that a sum of 68 lakhs has been provided- 
for the Haveli Project during the current year. 

World News by Air : English Grass to Check 
Silting : Tests with Cuttings. 14th September, 

1937. • 


Mr. B. L. Suberwal, Dy. Chief Engineer, Bengal Irrigation 
Department, who had gone to England on holiday is 
bringing with him rice grass cuttings with the hope that 
if climatic conditions favour its growth in India, it may 
prove to be useful for checking silting. Rice grass is a 
.salt water plant which when cultivated in large quantities 
checks the flow of silt carried in the water and causes the 
silt to be deposited. Under best conditions, it sometimes 
raises the level of the land by a foot a year. 

Improvements at the Mbttur Dam. 17th Septem¬ 
ber, 1937. 


Brief description of some novel works recently constructed at the 
Mettur Dam. (See Quarterly Bulletin No. 6. pages 10- 
& 11 ). ' * 


350 YEAR OLD PLAN : ANCIENT ORIGIN OF MB TTUR 
Project. 20th September, 1937. 

Sir C. P. Ramaswami Ayyar, Dewan of Travancore, disclaims the- 
honour attributed to him of originating the Mettur Dam 
Project and says that it was thought of by the great Cholas- 
350 years ago. 
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.'Subsoil water : Important Factor in Irriga¬ 
tion. 21st September, 1937. 

Mentions some experiments carried out on soil and irrigation 
research by the Irrigation Besearch Division at Poona and 
Baram&ti. These experiments comprise the study of 
typical soil profiles, the physico-chemical changes caused 
by irrigation and high subsoil water-levels, and the recla¬ 
mation of soil tilth in damaged lands after drainage. It 
has been found that irrigation damages some types of soils 
and benefits others, the depth of the subsoil water being an 
important factor. Gypsum has been found to be of consi¬ 
derable value for improvement of soil tilth as compared 
with lime and sulphur. Dhaincha has been found to be 
most suitable as green manure and nilva as the best fodder 
crop. 

'Occasional Notes. 21st September, 1937 

New uses of cotton have been found for cotton in the U. S. A. 
They include the reinforcement of asphalt lined irrigation 
canals and of the banks of dams and reservoirs, the covering 
of seeding lawns and terraces, etc. 

'Cheap Electricity for East U. P. : Grid dis¬ 
cussions : Cost of water from tube wells. 

22nd September, 1937. 

The U. P. Hydro-Electric Scheme was discussed by U. P. 
M. L. A’s. with the Chief Engineer. Objections, both 
economical and technical were raised and Sir William 

Stampe, the Chief Engineer, replied to them all. 
ys,. 

Irrigation Research at Poona. 22nd September, 

1937. 

Same as the cutting “Subsoil Water . . . .” dated 21st September. 

Flood situation in Orissa : Mr. Andrew’s 
appeal for relief. 23rd September, 1937. 

Recommends three things immediately required in addition to 
relief. (1) Malarial survey of Orissa after flood water has 
subsided. (2) Agricultural inquiry in order to find out the 
possibility of making a better use of very fertile delta soil 
outside flood season, (3) Aerial survey by means of aero¬ 
planes not only in Orissa itself but also along the upper 
courses of Mahanadi and its tributaries. He further says 
that these will lead to the formation of an inter-Provindal 
Board working in close co-operation with the Central 
Board of Irrigation. 
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U. P. Irrigation Budget. 23rd September, 1937. 

Editor’s remarks on the U. P. Hydro-Electric Project advocating: 
the extension of electric development. 

Current Topics : His Humility. 23rd September,' 

1937. 

Befers to Sir C. P. Ramaswami Ayyar’s disclaim of the honour 
attributed to him about originating the idea of the Mettur 
Dam, and says that although credit is given to the- 
British Govt, for various schemes in India, but if closely 
examined they will be found to have been planned a long 
time ago. 

Irrigation System of India : League Represen¬ 
tative to Study. 26th September, 1937. 

Mr. Shih-Ta Hsu, a Member and Engineer-in-Chief of the North 
China River Commission, Tientsin, has been deputed by 
the League of Nations to visit India and study the great 
irrigation systems in the country. 

Bombay Council : Irrigation Works. 26th 
September, 1937. 

The Minister for P. W. D., Bombay, in response to a question 
in the Bombay Assembly, said that the present needs of 
Gujrat as regards irrigation were being investigated and 
that the Govt, was also considering participation in the 
Sabarmati Irrigation Scheme being mooted by the Baroda 
Darbar. 

Irrigated Land : Big increase recorded in - 

Punjab. 26th September, 1937. 

Gives figures of increase in irrigation in the Punjab. 

Ryot’s grievances : Premier’s assurance to 
oanb growers. 26th September, 1937. 

A deputation of cane growers waited on the Minister for P. W. 
D., Bombay, urging revision of agreements and reduction' 
of water rates. 

The Sarda Canal in U. P.: Magnitude of its 
undertaking. 27th September, 1937. 

An outline of the Sarda Canal system in U. P. giving- extent of 
irrigation and engineering features. Photographs of cer¬ 
tain interesting engineering structures are also given. 
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Loss dub to sbbpaob. 28th September, 1937. 

Mentions that experiments conducted in U. P. show that treat¬ 
ment with sodium carbonate can reduce seepage lftBses by 
about 35 per cent. The cost is said by about Rs. 0-15-0 per 
hundred square feet. 

Flood control is possible : American expert’s 
views. 29th September, 1937. 

At a recent conference of those interested in flood control Dr. 
Bennett, Chief of the Soil Conservation Service, U. S. A., 
emphasized the necessity for better soil husbandry for pre¬ 
vention of floods. Dr. Lowdermilk explained the run-off 
characteristics of small and large areas. 

M. T. GIBLING, 
Secretary, 

Central Board of Irrigation. 
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QUARTERLY BULLETIN No. 8. 

OCTOBER TO DECEMBER 1937. 

The Board. 

The 8th annual meeting of the Board was held in Delhi from the 30th 
October to the 4th November 1937. The President of the Board, Mr. 0. M. 
Ross, C. I.E., opened the proceedings. The following are extracts from the 
President’s address :— 

“ Eight years ago when the Central Board of Irrigation was constituted 
we dealt with purely irrigation matters. Since then the scope 
of the Board has extended and its importance to India increased. 
We now deal with many allied subjects such as Agriculture, 
Soil Research, Public health, Flood Control, Hydro-Electricity, 
etc., all of which are of vital importance to India as a whole 
and are subjects on which the advice of Irrigation Engineers 
is freely sought. 

The question now arises as to whether we should change or add to our 
name, so that the general public may realize that we deal with 
these subjects. At present they look on us as dealing with 
Irrigation alone. It is difficult to get a title that is compre¬ 
hensive and short. I would suggest the designation be changed 
to the Central Board of Irrigation and Allied Sciences. 

Our work is increasing rapidly. When we opened our office in the 
first instance, our staff consisted of one Secretary plus two 
clerks. It now consists of one Secretary, one Assistant Secre¬ 
tary and 7 clerks, and I anticipate that in the near future further 
increases will be necessary. 

During the year we have held two meetings of our Research Officers 
instead of one as in former years. The extra meeting was an 
informal one held in Lahore at the time of the Annual Meeting 
of the Punjab Engineering Congress. This meeting was an 
unqualified success and I trust that it will become an annual 
feature in the future. 

The main meeting of our Research Officers which was very well attended 
was held in Simla in June. Discussions were long and vigorous 
and there can be no doubt that they were of the greatest'benefit 
to those present mid to the whole profession. Although by no 

A 


M3CBI 



2 


stretch of the imagination could I claim to be a Research Officer, 
I am intensely interested in the subject and consider it to be 
one of the most important of the activities of the Central Board 
of Irrigation. ” 

* In addition to the President’s suggestion, a proposal to re-designate the 
Board as the “ Central Board of Irrigation, Hydro-Electricity and River 
Control ” was considered, in view of the fact that some authorities and sections 
of the public are under the impression that the Board’s activities are confined 
to irrigation only. It was decided not to accept the proposed designation as 
it was too cumbersome, but to bring to the notice of the authorities and the 
public, the extent of the Board’s activities. 

A proposal to hold subsequent meetings of the Board at Provincial Capitals 
and to invite the Governor of the Province concerned to open the proceedings, 
was discussed. As it was feared that only a few of the Members would be 
able to attend the meetings if they were held at considerable distance from 
their headquarters, and that it was desirable to have as full a gathering as 
possible, it was decided that the Board meetings should continue to be held 
in Delhi. 

In connection with the problem “ Staunching of Canals ”, the Sodium 
Carbonate method was discussed at length. Canal beds and side-solpes 
often contain a proportion of calcium clay, which is previous. If it is treated 
with sodium carbonate, the calcium clay is converted into a sodium clay 
which is impervious to water. The clay takes the form of a jelly, and as water 
alone can change the clay in its new form, and it is impervious to water, the 
effect is permanent. As this provides a cheap method of staunching canals, 
investigations have been undertaken in the Punjab, United Provinces and 
Sind, to ascertain the most efficient and inexpensive method of applying the 
treatment. Application of the sodium carbonate in a dry form and also as 
a solution has been tried, but no definite decision as to which is the better 
method, has yet been reached. Dr. McKenzie-Taylor informed the Board 
that in his opinion, the wet method is the better as it is not affected by wind 
and a more even application of the sodium carbonate is obtained. 

In a laboratory test at the Punjab Research Institute, a 4* thickness of 
clay was rendered watertight by the process, even under a head of 13 ft. of 
water. Field tests in the United Provinces have produced staunching up to 
40%, whereafc their laboratory experiments have shown as much as 60% 
staunching. A sodium carbonate lining is considered to be superior to 
concrete in areas where the sub-soil water level is high, since it is flexible and 
will withstand the pressure without cracking. 

From actuarial analysis in the United Provinces it has been concluded 
that it is more economical to line the parent channel than to line the “ gul ” 
(watercourse) system, and that no form of lining except sodium carbonate 
is financially justifiable. 

Difficulty has been experienced in getting the sodium carbonate applied 
to the canals in the time at disposal in an ordinary closure, and it has not been 
possible so far to measure the extent of the benefit from the treatment since 
the inaccuracies involved in measuring discharges with current meters are 
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likely to amount to the reduction in losses effected byt he treatment. The 
benefit to a channel is being gauged from the quantity of water available at 
its tail after treatment, compared with that available beforehand. The 
Board passed the following resolution in connection with the sodium carbonate 
method of lining :— 

Resolution .—This Board is of the opinion that the further experiments 
carried out with sodium carbonate have indicated that the 
treatment is cheap and effective in rendering canal beds less 
pervious. The Board recommends that further experiments 
on as large a scale as possible be carried out, and the results 
reported to the Board. 

Mr. Edgecombe informed the Board that investigations were in hand in 
the United Provinces to ascertain whether molasses is an effective medium 
for waterproofing channels. Laboratory experiments have proved very 
satisfactory and they are to be extended to the field. If molasses is found to 
be suitable for this purpose it will provide a good use for a by-product of sugar 
cane factories which at present has very little value. 

To measure absorption losses in the United Provinces canals they measure 
discharges over calibrated weirs with automatic gauges. A period of about 
a week, over which the charts show steady discharges, is selected, and the 
volumes of water passing the upper and lower sites are calculated ; the differ¬ 
ence being the losses. When calibrating the weirs, they take as many discharges 
as possible in order to eliminate errors. If there is an error of 3% in one ob¬ 
servation, there will be an error of 1% only from the results of 9 similar observa¬ 
tions. When calibrating the weirs they measure the discharges with rods. 

Arising out of the question “ Means to secure the Equitable Distribution 
of Irrigation Water ”, is the problem of the water requirements of crops, and 
during the discussions, Mr. Montagu informed the Board that investigations 
undertaken by him in connection with tube wells, indicated that for irriga¬ 
tion from wells, cultivators used about half the quantity of water that is used 
from canals, and at double the cost. Closely allied to the water requirements 
of crops is the question of the manurial vlaue of silt. It has been estimated 
that in some areas in Bengal, a single watering from the canals is worth eight 
annas per acre from the manurial value of the silt alone. 

•The Board passed the following resolution :— 

Resolution .—This Board is of the opinion that the question of water 
requirements of crops and manurial value of silt is of great 
importance, and should be one of the first investigations under¬ 
taken at a Central Research Station for Irrigation, if and when 
established. 

During the discussion or the question “ The fair incidence of the cost 
of irrigation water on different classes of crops ”, Mr. Gordon suggested that 
some system of assessment might be introduced which would encourage good 
cultivation. For example, it is highly benefioial to grow “ guar ” dong with 
cotton, and cultivators might be encouraged to adopt the practice by lowering 
the assessment for the mixed crop, or by raising the assessment for cotton alone. 
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The following resolution in connection with the design of canal falls was 
jpassed by the Board :— 

Resolution. —It is resolved that Mr. Inglis’s Report on the Design of 
Canal Falls should be examined by the Research Committee 
at its next meeting with a view to the Report being issued as 
a Board publication. 

The Board accepts the opinion of the Research Committee that com¬ 
prehensive research into the subject of the design of canal falls 
is desirable, and that until such research has placed the principles 
of design beyond dispute, it is inadvisable to record any recom¬ 
mendation in favour of any type of design for general applica¬ 
tion. The Board also accepts the Research Committee's opinion 
that wide publicity should be given to the results obtained by 
officers engaged in this line of enquiry. 

The Board approved of the following new subjects being taken up for 
investigation by the Research Committee next year :— 

(1) The Collection of Hydraulic Data of torrents in Boulder Rivers 

and Streams. 

(2) Silt Excluders and Ejectors. 

(3) The Preparation of a Guide to the collection of Statistics. 

The following resolution in connection with the design of works on perme¬ 
able foundations, was passed :— 

Resolution .- This Board desires to place on record its appreciation of 
, the very valuable work done by Rai Bahadur Ajudhia Nath 

Khosla, Dr. N. K. Bose and Dr. E. McKenzie-Taylor, the authors 
of Board Publication No. 12 entitled “ Design of Weirs on Perme¬ 
able Foundations ”, and to convey its thanks to those officers, 
and to the Punjab Irrigation Department for the opportunity 
of publishing the results of the investigations in the form of a 
Board Publication. 

The following resolution regarding the design of channels in alluvium 
was passed:— 

Resolution. —The Central Board of Irrigation wishes to draw the atten¬ 
tion of the Government of the United Provinces to the difficulty 
engineers in India are faced with when applying the results of 
Mr. Gerald Lacey’s work to the practical design of channels 
in alluvium. Mr. Lacey’s work is of incalculable potential 
value to them, but is not easily accessible as it is scattered in 
several publications. Because of this difficulty, India as a whole 
is not profiting from this officer’s work to the extent it should do 
and the Government of the United Provinces would be doing a 
great service to the engineering profession as a whole and, in 
view of the importance of irrigation, to India and especially to 
the Ind'an cultivator, if they could see their way to place this 
officer on special duty for such a period as may be necessary to 



allow him to write up for publication by the Board a complete 
note on his researches. 

Such a publication would also have the great advantage of focussing 
attention to divergences of views on details of application known 
to exist among irrigation engineers. It would stimulate further 
research in this most vital subject. 

After discussing the problem of flood control the Board passed the follow* 
ing resolution :— 

Resolution .—The Central Board of Irrigation desires to draw attention 
to the Proceedings of the British Empire Forestry Conference, 
South Africa, 1935, with particular reference to the possible 
dangerous effects of deforestation on irrigation in India. 

These effects are :— 

(a) the increase of intensity of floods, 

(b) the decrease of the dry weather flow in rivers. 

The former would mean greater capital expenditure and more expen¬ 
sive maintenance on canal headworks, thus possibly making 
otherwise productive projects unproductive, and difficult to 
finance. The possibility of damage to existing works should 
also not be overlooked. In addition, and what is most important 
of all, there is the greater tendency to flooding of vast tracts of 
country. 

A decrease in the dry weather flow of rivers would have most serious 
effect on those cultivators who rely on canal supplies to mature 
their crops. Even those who rely on irrigation from wells 
might be affected by lowering of the sub-soil water table. 

These detrimental effects have already been noticed in some of the 
smaller river basins. Although there is no absolute proof of 
the larger rivers yet having been affected by deforestation, the 
Board is of the opinion that India cannot afford to neglect the 
experience of other countries. 

The problem is not usually a Provincial one, as most of the basins of 
larger rivers lie in more than one Province or State, and deforest 
tatiqp in one administration may produce most serious results 
in another. 

The Forest Department has from time to time drawn attention to 
the dangerous effects of deforestation on rivers, and the Board 
desires to endorse those warnings. 

The Board also decided to collect information regarding the existing 
river and rain gauging stations, and data available, with a view to recommend¬ 
ing the establishment of further such stations if found necessary, and the 
co-ordination of the collection of data. 

Sir William Stampe addressed the Board on “ Inter-Provincial Power 
Development in India ”, and a general discussion on hydro-electric projects 
followed. The Board passed the following resolution 

Resolution .-^The Board has observed that in certain province^ where 
hydro-electric undertakings are in operation and commercial 
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allow him to write up for publication by the Board a complete 
note on his researches. 

Such a publication would also have the great advantage of focussing 
attention to divergences of views on details of application known 
to exist among irrigation engineers. It would stimulate further 
research in this most vital subject. 

After discussing the problem of flood control the Board passed the follow 
ing resolution :— 

Resolution .—The Central Board of Irrigation desires to draw attention 
to the Proceedings of the British Empire Forestry Conference, 
South Africa, 1935, with particular reference to the possible 
dangerous effects of deforestation on irrigation in India. 

These effects are :— 

(a) the increase of intensity of floods, 

(b) the decrease of the dry weather flow in rivers. 

The former would mean greater capital expenditure and more expen¬ 
sive maintenance on canal headworks, thus possibly making 
otherwise productive projects unproductive, and difficult to 
finance. The possibility of damage to existing works should 
also not be overlooked. In addition, and what is most important 
of all, there is the greater tendency to flooding of vast tracts of 
country. 

A decrease in the dry weather flow of rivers would have most serious 
effect on those cultivators who rely on canal supplies to mature 
their crops. Even those who rely on irrigation from wells 
might be affected by lowering of the sub-soil water table. 

These detrimental effects have already been noticed in some of the 
smaller river basins. Although there is no absolute proof of 
the larger rivers yet having been affected by deforestation, the 
Boari is of the opinion that India cannot afford to neglect the 
experience of other countries. 

The problem is not usually a Provincial one, as most of the basins of, 
larger rivers lie in more than one Province or State, and defores¬ 
tation in one administration may produce most serious results 
in another. 

The Forest Department has from time to time drawn attention to 
the dangerous effects of deforestation on rivers, and the Board 
desires to endorse those warnings. 

The Board also decided to collect information regarding the existing 
river and rain gauging stations, and data available, with a view to recommend¬ 
ing the establishment of further such stations if found necessary, and the 
co-ordination of the collection of data. 
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Sir William Stampe addressed the Board on “ Inter-Provincial Power 
Development in India ”, and a general discussion on hydro-electric projects 
followed. The Board passed the following resolutibn : — 

Resolution .—The Board has observed that in certain provinces where 
hydro-electric undertakings are in operation and commercial 



accounts are kept, the sums which are annually debited against 
the maintenance of the scheme on account of depreciation are 
not funded but are merely kept in floating deposit in the provin¬ 
cial budget surplus. In view of the fact that depredation funds 
are supposed to be maintained for the replacement of particular 
items of machinery after a period of years and annual debits 
are based on the period of years thus assumed, the Board feels 
that any sums debited against the revenue accounts of such 
projects should be credited to a separate depreciation fund 
which should be kept either with the Controller of Currency or 
invested in definite securities. Any sum that may accrue in 
the form of interest on such securities should be credited to 
the general revenues of the scheme and shown as revenue in the 
pro-forma accounts. 

Should any disaster happen to the scheme as a whole or to any of 
the power stations as a result of floods or other natural cause, 
the depreciation fund should be available as a separate entity 
from which to finance the replacement of machinery thus damaged. 
The Board trusts therefore that provinces will adopt the principle 
of funded depreciation accounts for these reasons. 

During the discussion on the “ Questionnaire on conditions predisposing 
to harmful soil saturation which may ultimately result in waterlogging ”, 
the important fundamental probblem of the extent to which rain, seepage 
from canals, and water applied to the land, were responsible for the rise of 
the sub-soil water table, evoked considerable discussion. Investigations are 
in hand in the Punjab, United Provinces and Sind, which may lead to the 
solution of this problem. 

Members of the Board and other officers attending the meeting visited 
the Imperial Agricultural Research Station at New Delhi. 

On the 2nd November the Board attended the opening ceremony of 
the Chitaura Power Station, which was performed by His Excellency the 
Governor of the United Provinces. Other works connected with the Ganges 
Hydro-Electric and Tube-Well Schemes were also visited the same day. 

The question of establishing a Central Research Station for Irrigation 
was discussed at length by the Board, particularly in relation to the following 
recommendation contained on page 220 of Sir John Russell’s report on “ The 
Work of the Imperial Council of Agricultural Research in applying Science 
to Crop Production in India, 1937 ” :— 

“ Improvement of the water supply for crops .—This is one of the most 
important of all agricultural problems in India and perhaps 
the most difficult. It is too big to form part of a programme, 
and I recommend the establishment of a Central Irrigation 
Station for all-India where the agricultural problems can t be 
worked out. At this station the relations of soils, water, and 
growing crops would be studied, also the interaction between 
salt water and soil, the reclamation of salted and alkaline land, 
the movements of subsoil water, and the agricultural effects 
of various sequences of crops. 
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investigations on dry farming, and for linking it up with the 
Work of the proposed Irrigation Research Station 

The Board passed the following resolution by a majority of six votes 
four • 

Resolution .—This Board is of the opinion that a Central Irrigation Re¬ 
search Station equipped to investigate irrigation problems 
and also all agricultural problems associated with irrigation, 
as recommended by Sir John Russell in paragraph 3, page 220 
of his report, is essential. 

2. The Station should be financed by the Government of India for the 
following reasons :— 

(i) Irrigation is of all-India importance and large revenues accrue 
therefrom to the Central Government. 

(ri) The Government of India at present make no contribution to¬ 
wards Irrigation research in India whereas they support to 
the extent of many lakhs of rupees Forestry, Agriculture, 
Veterinary research and Industries. To mention only two 
examples, the Forest Research Institute at Dehra Dun, and 
the Agricultural Research Institute at Pusa, the cost in 1933-34 
amounted to Rs. 6 ■ 05 lakhs and Rs. 7 * 63 lakhs respectively. 

(Hi) The Provinces finance their own Irrigation Research entirely 
and receive from the Central Government no contribution, 
such as is provided by them for research in other subjects. 

(iv) Except for a small contribution from the Central Government 

in the form of office accommodation, printing, and stationery, 
and expenses in connection with the International Commission 
on Large Dams, the Provinces entirely maintain the 
Central Board of Irrigation, whereas the Imperial Council 
of Agricultural Research and other similar bodies are financed 
by the Government of India, though the subjects dealt with 
are definitely provincial subjects, as is irrigation. . 

(v) Continuity of research, and therefore stability of income, are 

essential, and they should not be dependent on contributions 
and subscriptions from the Provinces. To ensure such con¬ 
tinuity and stability to a central research institute, adequate 
permanent maintenance by the Government of India is 
essential. The resources dependent upon contributions from 
the Provinces, States and other bodies are liable to fluctuate, 
and under provincial autonomy, impossible to assess. 

(vi) The Railways, and hence the Government of India would derive 

considerable benefit from a research station dealing with 
river training and control. 
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the movements of subsoil water, and the agricultural effects 
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Provision should also be made for more complete co-ordination of the 
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and also all agricultural problems associated with irrigation, 
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(t») The Government of India at present make no contribution to¬ 
wards Irrigation research in India whereas they support to 
the extent of many lakhs of rupees Forestry, Agriculture, 
Veterinary research and Industries. To mention only two 
examples, the Forest Research Institute at Dehra Dun, and 
the Agricultural Research Institute at Pusa, the cost in 1933-34 
amounted to Rs. 6‘05 lakhs and Rs. 7-63 lakhs respectively. 

(tit) The Provinces finance their own Irrigation Research entirely 
and receive from the Central Government no contribution, 
such as is provided by them for research in other subjects. 

(iv) Except for a small contribution from the Central Government 

in the form of office accommodation, printing, and stationery, 
and expenses in connection with the International Commission 
on Large Dams, the Provinces entirely maintain the 
Central Board of Irrigation, whereas the Imperial Council 
of Agricultural Research and other similar bodies are financed 
by the Government of India, though the subjects dealt with 
are definitely provincial subjects, as is irrigation. 

(v) Continuity of research, and therefore stability of income, are 

essential, and they should not be dependent on contributions 
and subscriptions from the Provinces. To ensure such con¬ 
tinuity and stability to a central research institute, adequate 
permanent maintenance by the Government of India is 
essential. The resources dependent upon contributions from 
the Provinces, States and other bodies are liable to fluctuate, 
and under provincial autonomy, impossible to assess. 

(vi) The Railways, and hence the Government of India would derive 

considerable benefit from a research station dealing with 
river training and control. 
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accounts are kept, the sums which are annually debited against 
the maintenance of the scheme on account of depreciation are 
not funded bat are merely kept in floating deposit in the provin¬ 
cial budget surplus. In view of the fact that depredation funds 
are supposed to be maintained for the replacement of p*r ti«nl» 
items of machinery after a period of years and annual debits 
are based on the period of years thus assumed, the Board feels 
that any sums debited against the revenue accounts of such 
projects should be credited to a separate depreciation fund 
which should be kept either with the Controller of Currency or 
invested in definite securities. Any sum that may accrue in 
the form of interest on such securities should be credited to 
the general revenues of the scheme and shown as revenue in the 
pro-forma accounts. 

Should any disaster happen to the scheme as a whole or to any of 
the power stations as a result of floods or other natural cause, 
the depreciation fund should be available as a separate entity 
from which to finance the replacement of machinery thus damaged. 
The Board trusts therefore that provinces will adopt the principle 
of funded depreciation accounts for these reasons. 

During the discussion on the “ Questionnaire on conditions predisposing 
to harmful soil saturation which may ultimately result in waterlogging ”, 
the important fundamental probblem of the extent to which rain, seepage 
from canals, and water applied to the land, were responsible for the rise of 
the sub-soil water table, evoked considerable discussion. Investigations are 
in hand in the Punjab, United Provinces and Sind, which may lead to the 
solution of this problem. 

Members of the Board and other officers attending the meeting visited 
the Imperial Agricultural Research Station at New Delhi. 

On the 2nd November the Board attended the opening ceremony of 
the Chitaura Power Station, which was performed by His Excellency the 
Governor of the United Provinces. Other works connected with the Ganges 
Hydro-Electric and Tube-Well Schemes were also visited the same day. 

The question of establishing a Central Research Station for Irrigation 
was discussed at length by the Board, particularly in relation to the following 
recommendation contained on page 220 of Sir John Russell’s report on “ The 
Work of the Imperial Council of Agricultural Research in applying Science 
to Crop Production in India, 1937 ” :— 

“ Improvement of the water supply for crops .—This is one of the most 
important of all agricultural problems in India and perhaps 
the most difficult. It is too big to form part of a programme, 
and I recommend the establishment of a Central Irrigation 
Station for all-India where the agricultural problems can be 
worked out. At this station the relations of soils, water, and 
growing crops would be studied, also the interaction between 
salt water and soil, the reclamation of salted and alkaline land, 
the movements of subsoil water, and the agricultural effects 
of various sequences of crops. 
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Provision should also be made for more complete co-ordination of the 
investigations on dir fanning, and for linking it up with the 
Work of the proposed Irrigation Research Station ”. 

The Board passed the following resolution by a majority of six votes 
to four :— 

Resolution .—This Board is of the opinion that a Central Irrigation Re¬ 
search Station equipped to investigate irrigation problems 
and also all agricultural problems associated with irrigation, 
as recommended by Sir John Russell in paragraph 3, page 220 
of his report, is essential. 

2. The Station should be financed by the Government of India for the 
following reasons :— 

(i) Irrigation is of all-India importance and large revenues accrue 
therefrom to the Central Government. 

(it) The Government of India at present make no contribution to¬ 
wards Irrigation research in India whereas they support to 
the extent of many lakhs of rupees Forestry, Agriculture, 
Veterinary research and Industries. To mention only two 
examples, the Forest Research Institute at Dehra Dun, and 
the Agricultural Research Institute at Pusa, the cost in 1933-34 
amounted to Rs. 6*05 lakhs and Rs. 7*63 lakhs respectively. 

(Hi) The Provinces finance their own Irrigation Research entirely 
and receive from the Central Government no contribution, 
such as is provided by them for research in other subjects. 

(iv) Except for a small contribution from the Central Government 

in the form of office accommodation, printing, and stationery, 
and expenses in connection with the International Commission 
on Large Dams, the Provinces entirely maintain the 
Central Board of Irrigation, whereas the Imperial Council* 
of % Agricultural Research and other similar bodies are financed 
by the Government of India, though the subjects dealt with 
are definitely provincial subjects, as is irrigation. 

(v) Continuity of research, and therefore stability of income, are 

essential, and they should not be dependent on contributions 
and subscriptions from the Provinces. To ensure such con¬ 
tinuity and stability to a central research institute, adequate 
permanent maintenance by the Government of India is 
essential. The resources dependent upon contributions from 
the Provinces, States and other bodies are liable to fluctuate, 
and under provincial autonomy, impossible to assess. 

(vi) The Railways, and hence the Government of India would derive 

considerable benefit from a research station dealihg with 
river training and control. 
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3. The Central Research Station should be situated as near Delhi as 

possible, and Chajunagar on the Agra Canal is suggested as a 
possible site. 

4. In order to secure continuity of the work now in hand the Government 

of India should continue to finance the Hydrodynamic Research 
Station at Khadakvasla for hydrodynamic work, until such 
time as the new Station is ready. 

The following new subjects were accepted for investigation during the 
ensuing year :— 

The Fertility of Silt. 

The Effect of Deforestation on Irrigation Projects. 

The following office-bearers were elected for the ensuing year :— 

Mr. M. R. Richardson, C.I.E., Chief Engineer, U. P., President. 

Mr. A. Gordon, C.I.E., Chief Engineer, Sind, Vice-President. 

Mr. J. D. H. Bedford, Chief Engineer, Punjab, Third Member of the 
Executive Committee. 

The following changes in the Membership of the Board have taken place 
during the quarter :— 

Sir William Stampe, Kt., C.I.E., Chief Engineer, United Provinces, 
retired from 1st November 1937. As the post which he held 
has been abolished, there will now be only two U. P. Members 
instead of three. 

Mr. C. C. Mackintosh, Chief Engineer, Burma, returned from leave at 
the beginning of November and took over from Mr. A. A. H. 
Ricketts. 

Mr. H. A. Hyde, C.I.E., M.C., Chief Engineer, C. P., proceeded on 
leave preparatory to retirement with effect from 16th November 
1937 and Mr. P. V. Chance has succeeded hi m . 

Research Committee. 

Dr. N. K. Bose, Mathematical Officer, Punjab Irrigation Research Insti¬ 
tute, Lahore, is officiating as Director of the Institute during the absence on 
leave of Dr. E. McKenzie-Taylor. 

Board Publications. 

1. Revised edition of the “ Glossary ’’ (Publication No. 5) is still under 
preparation as replies from some officers are still awaited. 

2. Mr. C. C. Inglis has written a note entitled “ Instructions for Design¬ 
ing Standard Standing Wave Flumes ”, and if it is accepted by the Board it 
will be issued as a Board Publication. 
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3. Board Publication No. 12 entitled “ Design of Weirs on Permeable 
Foundations ” by Rai Bahadur A. N. Khosla, Dr. N. K. Bose and Dr. 1. 
MoKsnxie-Taylor is now undergoing final printing, and copies will be distri¬ 
buted to Provinces early in the new year. In addition to providing a complete 
guide to the design of works on permeable foundations, this publication contains 
very useful information regarding the maintenance of those works, and the 
design of retaining walls, etc. 

4. The questionnaires on “ Conditions Predisposing to Harmful Soil 
Stauration which may Ultimately Result in Waterlogging’’and “Land 
Reclamation ” are to be printed up in the form of Notes, and distributed to 
Provinces. 

5. At the last annual meeting the Board decided not to accept Mr. P. 
Claxton’s Note on “ Silt Load on the Behaviour of Rivers ’’ as a Board Pub¬ 
lication. 

6. The Board accepted the recommendation of the Research Committee 
that the U. P. Government should be sked to place Mr. Gerald Lacey on special 
duty to write a publication on the Design of Channels in Alluvium. 

7. The question of publishing Mr. C. C. Inglis’s report on his experiments 
with the design of canal falls as a Board Publication was referral to the 
Research Committee. 


Works Section. 

United Provinces. 

Chitaura Power House. 

This Power House is a duplication of the Salawa Power House (notes about 
which have been published in Bulletin No. 5), t. e., it is designed to give a con¬ 
tinuous output of 3,000 k. w. by means of two turbo-alternators operating on 
a head of 15 ft. It is also sited on a by-pass from the Ganges Canal. 

The total cost of the Power Station is approximately Rs. 15 lakhs. Un¬ 
like Salawa, where the foundations were particularly bad and consisted of 
running sands, Chitaura is founded on a reinforced concrete open Slab. A 
few masonary wells only were sunk at the points where the main loads of the 
machines were concentrated. 

Work was commenced in September 1935 and the Station was put into- 
commission in April 1937. 

Nirgajni Power House. 

This Power House of 4,000 k. w. capacity is estimated to cost, with sub¬ 
sidiary works, Rs. 7,97,508 (for civil works only). A water supply of 4,000 
cusecs is available with a head of 15 ft. The general layout and design is 
similar to the Salawa and Chitaura Power Houses, with the exception that 
Nirgajni Power House is founded On Franki piles (as against masonry wells 
in the other power houses). These piles have proved eminently suitable as 
foundations. 
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Very little trouble in laying the foundations was ex p e ri enced due to the 
total excavation bring in good clay which goes down some 6' below spring 
level. 



Franki pile driving was commenced early in November 1936. The power 
house, ready for machinery erection, was handed over to the North Hydel 
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Diviskm on the 7th Apnl 1937. The Station is expected to be finished in all 
respects in February 1938. 

Daurala Sugerccme Tramway project. 

This Tramway Project was conceived early in 1934, with the object of 
providing transportation facilities for sugarcane grown, in the irrigated tracts 
of the Anupshahr Branch of the Ganges Canal. Lack of communications in 
the past had prevented the sale of sugarcane to the factories. 

There are six factories situated on the North Western Railway between 
Begamabad and Muzaffargarh to which supplies can be made from the Tramway. 

The Tramway alignment is from Daurala, east to Dhakauli, a distance 
of 14J miles, thence one branch running north for 5 miles to Kaul, and a second 
branch running south for 8£ miles to Parichatgarh. 

A gauge of 2 ft. wide adopted. For the track 41 £ lb flat-bottomed steel 
rails spiked to sal wood sleepers were used. Some 35 lb and 30 lb rails were 
also used. The ruling gradient is 1 in 330. 

Bridges are of steel girders with masonry foundations, the sleepers being 
seated directly on the girders. The Kali Nadi Bridge (shown in the photo¬ 
graph on the opposite page) provides 3 spans of 30' and two end spans of 
16' ; abutments have open foundations but piers are founded on wells sunk to 
28' below the bed level. Main culverts are of reinforced concrete. Smaller 
ones are of Hume pipes with masonry parapets. 

The present stock of locomotives consists of 5 Baldwin locomotives of 
50 H. P. and one Oriensteen & Koppal of 20 H. P. The rolling stock consists of 
80 five ton capacity open four-wheeled trucks and 70 three ton capacity 
open trucks. 

The total cost of the Tramway is approximately Rs. 5| lakhs. 

“ Usar ”Reclamation on the Sarda Canal . 

In conjunction with the Agricultural Department, plots of light usar 
are being reclaimed in the lower portions of the Sarda Canal. To date, 
approximately 400 acres have been taken up. The process consists of sowing 
sun hemp with canal water in May, and afterwards ploughing in and sowing a 
salt resisting rice. Water is given free to land owners for two years to encourage 
them to break up their light usar land, and the results to date appear promise 
ing. 


Information Bureau and Library. 

The following are some of the enquiries dealt with during the quarter:— 
Rainfall and Run-off. 

Silting of Reservoirs. 

Navigability of Indian Rivers. 

Sub-soil Drainage. 

Siltometers. 



Miwellaimowr 

1. The Hydrodynamic Research Station at Khadakvasla (near .Poona) 
is to he continued during the next financial year, provided the Secretary of 
State will agree to an extension for Mr. Inglis, the Director, who is due to 
retire in February 1938 All new experiments carried out for Provinces and 
other authorities will have to be paid for, and no work will be undertaken which 
cannot be completed during the year 1938-39. 

2. A questionnaire on “ Drainage systems in irrigated areas ” has been 
prepared, and copies will shortly be sent to Provinces with a request for infor¬ 
mation regarding existing drainage systems. 

3. Sir Bernard Darley, Kt., C. I. E., formerly Chief Engineer in the United 
Provinces, and Bahawalpur State, has taken over the duties of honorary 
representative of the Central Board of Irrigation on the International Com¬ 
mission of Large Dams. The Central Board of Irrigation constitutes the 
National Committee for British India. 

4. At the last Board meeting the question of selecting an officer to succeed 
the present Secretary of the Central Board of Irrigation in 1939 was referred 
to the Executive Committee of the Board, and a selection will be made early 
in 1938 to enable the selected officer to take long leave before taking over 
charge for a period of four years. 

5. The design of a Fall of 5’ 2 ft. for 1630 cusecs, which was supplied by 
Mr. C. C. Inglis, was reproduced in the last Bulletin (facing page 15). Mr. 
Inglis has now improved the design of the baffle as follows :— 

FRONT ELEVATION OF THE BAFFLE. 

SCALE: 20' = 1 INCH. 




TOP C.L. IOS CO 
JMtU - 




I 


Top R.L. /09SZ. 

- UN it 


M » +--»»-4 


3 * 1 * 


Mr. A. M. R. Montagu, Executive Engineer, Punjab, has also designed a 
fall for the same conditions and it is shown in the sketch on the opposite page. 

6. Preliminary experiments are to be carried out in Bengal on the con¬ 
struction of asphalt revetments for river bank protection, similar to those in 
use in the U. S. A. (For further particulars see under “ Other Publications ” 
in the literature Section of this Bulletin). 

7. The following are some notes in connection with work*, in progress 
in the Punjab 

(a) BaveM Project .—Work on the Trimmu Headworks and the Main 
anal is in full swing. 
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Trimmu Headworks is being designed in the light of the latest 
hydraulic researches. Its design is in advance of anything that has been done 
in the Punjab so far. The entire section of the Weir and the undersin ces 
is a reinforced concrete slab of 1:2:4 concrete designed to withstand the upward 
hydrostatic pressure due to a head of 29 feet in the undersluices and 25 feet 
in the case of the Weir. Between the piers the reinforced concrete slab is 
designed as a raft foundation on Baker’s Soil Line theory. Thus the objections 
of layers of concrete separating from each other, so troublesome in old weirs, 
have been eliminated. A factor of safety of 5 has been allowed in the down¬ 
stream exit gradient. 

Another important point in the Weir design is that all the important 
structures, such as gates and bridges for the superstructure of gates and art¬ 
erial road have been enclosed by two lines of sheet piles, placed at the 
upstream and downstream toes of the glacis. These sheet piles increase the 
bearing value of the soil enclosed by them and serve as important lines of 
second defence, in case the downstream floor is damaged in any bay. 

A very up-to-date silt excluder is being combined with the undersluices 
to exclude all coarse silt from entering the Canal. 

Every detail of the design has been tested in the Hydraulic experimental 
stations at Lahore and Malikpur. 

The entire Main Line in a length of about 45 miles is being lined with 
two layers of reinforced brick tiles 12" X 6" > 2" enclosing a 3/8" layer of 
1:3 cement mortar between them. The section of the canal is 80 feet bed width 
and 12 feet depth. As the co-efficient of rugosity is less in a lined channel, as 
compared to an unlined one, a smaller section is sufficient to pass the same dis¬ 
charge with the same slope. The result is that the lined channel of the main 
line will cost only 10 lakhs of rupees more than the project provision of an un¬ 
lined channel. 

All channels on the Haveli system are being designed with facey’s f.=0-8. 
In a few cutting reaches, where there is appreciable slope in the country, the 
value of Lacey’s f has been taken up to a maximum of 0 9. The silt excluder 
at the head wilf exclude all silt coarser than f.=0*8. 

Special concession rates have been obtained for cement and reinforcement 
steel by careful negotiation. 

(6) Islam Weir .—The work on driving a pile line downstream of Talam 
Weir is progressing satisfactorily. 

(c) Western Jumna Canal .—The undersluices of the Western Jumna 
at the Tajewala Headworks consist of 20 feet bays with springing of acrches 
at R. L. 1070'5 against the Highest Flood Level of 1070. The undersluices 
are now being remodelled at a cost of Rs. 1,75,000 to provide a clear waterway 
up to the highest flood level, and proper gates are being put in. This will 
increase the capacity of the undersluices considerably and reduce the chances 
of the bays being fouled by trees in floods. 

This is the first part of the scheme sanctioned for Rs. 5,74,000 in order to 
enable the Weir and undersluices to pass a maximum flood of 5 lacs of cusecs 
instead of the existing designed discharge of 3} lacs. 
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(d) Kashmir Canal. —The Kashmir Canal of the Kashmir State is fed by 
heading up water by a boulder masonry bar across the Ravi river in the vicinity 
of Madhopur, called the Dhanna Weir, the central part of which was washed 
away in 1935 due to erosion downstream of the Weir and after this, retrogres¬ 
sion of the bed of the river proceeded so rapidly that the command of the 
Kashmir Canal was seriously at stake. As no other site was found suitable 
for a new bar, the old Dhanna Weir is being repaired at a cost of about 
Rs 1,20,000 during this winter. 

8. In 1936-37, as a result of concerted action of the Director of Agriculture, 
U. P., and Mr. M. R. Richardson, Chief Engineer, Irrigation Branch, U. P., 
the Government of the United Provinces sanctioned the opening of two demon¬ 
stration centres on the Mat Branch of the Ganges Canal. At these centres the 
most suitable crop rotations for the water normally available to zemindars 
will be demonstrated. 

9. The following are some of the investigations recently carried out or 
are still in progress in the United Provinces. 

(1) Two investigations by models have recently been undertaken. 

(i) In the case of the Bahadurabad Power House, Upper Ganges Canal, 
a model was constructed to determine (a) what conbination of 
discharges through various bays produces the maximum scour, 
and (b) which combinations are permissible if scour is to be 
minimized. 

The model was constructed to a acale of 1/25 and sand from the Gomti 
river was used. Three series of experiments were conducted with discharges 
of O’96, 1'60 and 2 24 cusecs in the model, representing 3000, 5000 and 7000 
cusecs in the prototype. The results arrived at were that the minimum scour 
in each series of experiments took place when all the bays were r unning with 
equal discharges, while the worst scour occurred in the case of 3000 cusecs 
discharge when the third bay was running with 1500 cusecs, the 4th 
with 500 and the fifth with 1000 cusecs, all the other bays being closed. Condi¬ 
tions of worst scour in case of 5000 and 7000 cusecs discharge were also 
investigated and determined. 

A few more experiments were carried out to see if the extension of piers 
affects the scour in any way. It was found that if all the seven piers are ex¬ 
tended by 12" in the model, representing 25' in the prototype, the worst scour- 
occurring in each series of experiment, was reduced by about 40%. 

(it) In the case of the Flumed Fall at M. 18-1-495 Mat Branch, a model 
was constructed to determine a device for the prevention of the 
severe scour which occurred below the fall. 

The model was constructed in brickwork to a scale of 1/14. A number 
of experiments totalling sixty seven were carried out and different devices in 
the form of Montagu friction blocks, deflectors, rectangular and trapezoidal 
baffles were tried at different positions in the floor. A 21* high baffle wall 
placed 43 ft. downstream of the crest gave the best results, reducing the scour 
by 85%. A sketch of this baffle design is available in the Board’s office. 
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(2) The design of the model of the Absara syphon, Rohilkhand Canals 
Division is in hand, and experiments for designing a device to reduce the scour 
occurring below this work will shortly be taken in hand. 

(3) In order to estimate the life of the Khurwai Reservoir the ratio of the 
mean annual runoff to the capacity of the reservoir with the rate of silting was 
plotted in the case of 14 dams in India and the United States. The results ob¬ 
tained are that when the above ratio exceeds 20 the rate of silting decreases 
with the decrease of the ratio in a regular manner, but when the ratio is below 
5 there is no connection with this ratio and the rate of silting. A graph showing 
the plotting of these ratios is available in the Boards office. 

(4) Observations of the water profile in connection with the calibration of 
the Karon Nadi flume on Hathras Branch have been analysed to ascertain the 
Etcheverry constants for the inlet and outlet transitions of a flumed section. 
They work out to 1 *30 and 0*86 against l - 10 and 0*75 recorded by Prof. 
Etoheverry. Instructions for the preparation of standard designs for flumed 
sections will be issued later. 

The following officers of the Irrigation Departments of the various Pro¬ 
vinces received the honours noted against their names on New Year’s Day :— 

Alexander Gordon, Esqr., I. S. E., Chief Engineer and Secre¬ 
tary to the Government in the P. W. D., Sind .. .. C. I. E. 

Alfred Vipan, Esqr., I. S. E., Chief Engineer and Secretary 
to Government of Orissa, Public Works Department C. I. E. 

Diwan Bahadur Gopaldas Hassanand Keswani, I. S. E., Exe¬ 
cutive Engineer, Sind .. .. .. .. M. B. E. 

Babu Ramani Mohan Sinha, Executive Engineer, Bankura 
Division, Irrigation Branch, Communications and Works 
Department, Bengal Presidency .. .. Rai Bahadur. 

Mr. Mohammad Fakhar-ud-Din, Executive Engineer, P. W. D. f 
Irrigation Branch, Punjab .. .. .. .. Khan Bahadur 

Mr. D. V. Joglekar, Bombay Service of Engineers, Asstt. 

Engineer (at present officiating Executive Engineer, Central 
Irrigation and Hydrodynamic Research Station, Poona), 

Bombay Presidency .. .. .. .. Rao Sahib. 

M. R. Ry. Kesava Rao Tombat, Avargal, officiating Execu¬ 
tive Engineer, Madras Presidency .. .. .. Rao Sahib. 

Babu Subodh Chandra Ghosh, Overseer, Subordinate Engineer¬ 
ing Service, P. W. D., Bihar .. .. .. Rai Sahib. 

Literature. 

The following literature was received during the quarter. 

Readers are reminded that they are at liberty to borrow any of the literature in . 
the Board's library, in accordance with the rules published in Bulletin No. 3 and 
to submit enquiries on any matter dealing with irrigation and allied subjects . 
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PERIODICALS. 

CIVIL ENGINEERING AND PUBLIC WORKS REVIEW* 

Vol. XXXII. 

No . 375—September 1937 . 

Fobbign Notes. 

A Multiple Arch Dam. 

A multiple arch dam at Beni-Bahdel, Algeria, built in reinforced con¬ 
crete, in which the arches have an unusually large span is de¬ 
scribed in Bull. Tech. Suisse Rom. 63, 141. The total length of 
the dam is 1,056 ft., the central 726 ft. consisting of eleven arches 
while the wings are of gravity type. The counterforts are 66 ft. 
apart and are triangular. The arches are cylindrical with a 
diameter of 56f ft. The thickness of the arches varies from 
4^ ft. at the bottom to 2*3 ft. at the top and they spring from 
strongly reinforced concrete skewbacks resting on the inclined 
faces of the counterforts. Geological features of the site are 
described and a few other details of the work are given. 

The Storstrom Bridge Completed. Engelund. 

The main features of the design and construction of this bridge in 
Denmark are described. The total length of the bridge is about 
2 miles and it consists of three navigation spans near the centre 
and forty-seven smaller spans. The navigation spans are of plate 
girder reinforced by polygonal arches. The smaller spans are 
all of plate girder construction. 

The piers consist of hollow reinforced concrete shafts resting on a 
solid mass of concrete. The average depth of pier foundations 
is 23 ft. The contractors developed a special method of pier 
construction in open cofferdams, utilizing special movable steel 
cofferdams instead of the usual sheet piling dofferdams. This 
equipment and its operation are described in detail. 

Stained Brickwork : Its Causes and Remedy. 

In Technical Bulletin No. 3 entitled “ Efflorescence and Staining on 
Brickwork ” issued by the Clay Products 'Technical Bureau of 
Great Britain, the exact causes of and the possible remedy for the 
white staining or efflorescence which occurs on brickwork, are 
fully outlined. 

The salts most frequently causing this disfigurement are the sulphates 
of magnesium, sodium and calcium. The sources of these may 
be either external or internal. The external source is the soil 
which contains a greater or lesser amount of the salts dissolved 
in the soil moisture. In the absence of a damp-proof course 
the soil moisture is drawn up by capillary action to the surface 
of the brickwork and on evaporation the salts are left on the 
surface as a white incrustation. The internal sources are the 
mortar or brick. Rich and dense mortars containing a high 
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proportion of Portland cement or hydraulic lime or salt polluted 
aggregates are a frequent source. Precautions to be taken 
to eliminate efflorescence include 

(1) Use of hard fired bricks in which there is no possibility of forma¬ 

tion of the harmful salts. 

(2) Introduction of damp-proof courses in all walls. 

(3) Use of a correct mortar. 

The Fbrnilee Reservoir. 

The new waterworks for Stockport Corporation includes a reservoir in the 
valley of the river Goyt which is a tributary of the Mersey. The 
dam forming the reservoir is of the earthen fill type with a puddle 
core. A mass concrete cut-off wall is continued into the rock 
below the puddle core. It is 650 ft. in length, 132 ft. high and 
680 ft. thick at the base. The puddle core is 30 ft. thick at the 
base and 6 ft. at the top. The concrete cut-off wall is 6 ft. thick 
carried into the rock to a depth varying from 50 ft. to 232 ft. 
It is built of 5 :1 mass concrete, and is 950 ft. long. To prevent 
infiltration below and beyond the cut-off, extensive grouting 
has been employed, the total number of holes being 61 with a 
length of 12,000 ft. The dam has a roadway on the top 19 ft. 
6 inches wide. 

Impounding the River Derwent : Good Progress 

ON THE LaDYBOWER RESERVOIR. 

The Derwent Valley Water Board is constructing a reservoir known as 
the Ladybower Reservoir for the water supply of Nottingham 
and Sheffield. The dam forming the reservoir is an earthfill 
structure 1,250 ft. long and 141 ft. high with a puddle core and 
concrete cut-off wall in the rock below. The upstream slope 
has a batter of 1: 3 and is stone pitched. The downstream 
face has a slope varying from 1 : 1| to 1 : 2J. The free board 
is 10 ft. in view of considerable wave action which might be expect¬ 
ed. Two bellmouth overflow weirs are provided to dispose of 
flood water. A number of model experiments were carried out 
at Manchester University to arrive at the final design of these 
overflow weirs. In the design finally adopted the interior of the 
bellmouth is stepped instead of smooth, and radial cut 
waters are provided on the lip of the bellmouth to prevent 
vortex formation. 

Building Science Abstracts. 

Effect of temperature on the stress-deforma¬ 
tion of concrete. 

In a study of concrete creep, investigation has been made of the effect 
of temperatures ranging from 26°F. to 123°F. on the elastic 
and plastic deformation of Portland Cement Concrete specimens 
subjected to a sustained compressive stress of about 20 per cent, 
of their ultimate strength. These investigations and the con¬ 
clusions arrived at are described. 
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Vacuum Concrete. 

A descrip tion of the vacuum concrete process in whioh the water con" 
tent is reduced by about 40 per cent, under a pressure of abou* 
1/3 atmospheric pressure is given. This process obviates th® 
necessity for heavy shuttering, and permits early removal 
shutt ering . Tests on vacuum treated concrete show that it 
is 30 to 100 per cent, stronger than ordinary concrete at the same 
age and that a 25 per cent, economy in cement is possible. 

No. 376—October 1937. 


Foreign Notes. 

Slab Bridges. 

Where headroom is limited, the simple slab type of bridge deck has 
many advantages for short and moderate spans. In Beton uni 
Eisen 36, 209, W. Preisser describes the construction of several 
of these bridges with spans up to 104 ft. Where there is only 
a single opening the two-hinged portal form of construction 
is usually adopted, the abutment walls being made monolithic 
with the deck and hinged at the foundations. The bridge over 
the Lippe at Hanover has a span of 104 ft. The deck slab is 
23-2 ft. wide, 3-45 ft. deep at the centre and increasing to 6-1 ft. 
at the abutments. The abutments are 6-1 ft. thick and the 
hinges are 20-5 ft. below road level, sunk into depressions in the 
foundation blocks. 

Bridge Building in India. 

This article describes the Patalganga Bridge in the Bombay Presidency 
over a tidal creek where the water level ranges from 87-9 ft. 
at low water to 97 • 1 at high tide. The bridge consists of three 
reinforced concrete bow-string spans in the main stream with 
three continuous beam approach spans at either end. The bow¬ 
string spans are 100 ft. each and the approach spans are 48 ft. 
each giving a total length between abutments of 584 ft. 6 in. 
Foundations in open excavation were adopted for the abut¬ 
ment and two shore piers at the south end. The foundations 
of the four piers supporting the bow-string spans were constructed 
by sinking thin reinforced concrete cylinders. Two cylinders 
11 ft. 10 in. outside diameter were provided under each pier 
and they were cast on artificial islands constructed in the stream 
at the pier sites. They were sunk by ordinary hand excavation 
in the open, and when solid rock was reached they were filled 
with 1:2:4 plum cement concrete. Reinforced concrete caps 
were provided over the cylinders to carry the piers. The 
foundations under the shore piers and abutment at the north 
end consist of masonry wells, two on each foundation built of 
rubble masonry in 1:4 cement mortar and plastered on the 
outside with the same mortar. A feature of the construction 
of these wells is the sealing of tile bottom. As the concrete 
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had to be placed in water, it was carried out by colloidal grout¬ 
ing. This consists of depositing large aggregate for the concrete 
in position and subsequently grouting this by injecting a colloidal 
cement. The method was entirely successful and produced 
sound watertight concrete. The piers were built of rubble 
masonry in 1:6 cement mortar and the abutments are of re¬ 
inforced concrete box construction. The bow-string* spans are 
of a special type, the hangers which carry the roadway being 
inclined and not vertical as is usually the case. This type of 
hanger eliminates all moments in the arch rib and results in a 
lighter and more economic construction. The spans are carried 
on cast-steel rocker and roller bearings. 

New Masonry Dam fob Torquay Corporation. 

The Torguay Corporation is constructing a new reservoir to augment 
its existing water supply. This article describes the dam forming 
the reservoir and other appurtenant works. The dam has been 
designed as a masonry structure of the gravity type straight 
in plan with a battered upstream face and a stepped down¬ 
stream face. The overflow section of the dam is 150 ft. in length 
with a downstream slope of 1: 1-55 finished off at the top with 
a parabolic curve connecting the face to the horizontal crest. 
The body of the dam will consist of rubble masonry consisting 
of granite “ plums ” in 1: 2|: 5 Portland cement concrete while 
the facing upstream and downstream will consist of squared 
blocks of granite with joints extending inwards from the face 
not less than 18 inches. The masonry on the upstream face 
will be built in aluminous cement to counteract the corrosive 
action of the moorland waters. Contraction joints will be pro¬ 
vided at intervals of 50 ft. at right angles to the centre line of 
the dam. Sheet copper water stops filled on the upstream side 
with bitumen will be incorporated in the joints. In order to 
minimise the heat of hydration and reduce the tendency for the 
development of cracks in the concrete, a special Coarse, low lime 
content Portland cement is being manufactured. An analysis 
of the cement is given. Other works described are the outlet 
tunnel, valveshaft, draw offs, river diversion works, and 
inspection galleries in the body of the main dam. The dam will 
be founded on rock and the depth of excavation has reached 
40 ft. below the ground surface. 

Low Level Bridges: their Advantages for McConnel. 

Tropical Conditions. 

Low level bridges which are liable to be submerged during the rainy 
season and in floods are discussed in this article. The general 
principles of design and siting of this type of bridge are described. 
The lateral forces to which such a bridge is subject and which 
must be taken account of in design are enumerated and the 
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factors governing the location of this type of bridge an men¬ 
tioned. The most important feature to be considered in design 
is the determination of the size of the spans so that they am not 
liable to be choked with flood debris. These bridges are usually 
of reinforced concrete construction though timber bridges have 
also been adopted largely in Australia. 

Bubnhdfe Reservoir Opened. 

See under "Water and Water Engineering”, October 1937 of this 
Bulletin. 

Tee Moscow Volga Canal. 

This is a navigation canal which has recently been opened to traffic 
in U. S. S. R. The important features of this scheme are des¬ 
cribed. The canal is 79*5 miles long of which 12*5 miles are 
across reservoirs and impounded lakes. The deepest cutting 
for the canal is 75*5 ft. and the highest embankment is 46 ft. 
The dimensions of the canal are :— 

Width at water level 280 ft. 

Width at bottom 151 ft. 

Depth of water in channel 18 ft. 

There are eight sets of locks on the canal built in reinforced concrete 
and fitted with electrically operated gates. Five pumping 
stations on the canal lift water for Moscow municipal waterworks. 
A number of hydro-electric stations have been built at several 
points for generation of power. Of the dams on the canal, 
three are of reinforced concrete and eight are earthfill. The 
most outstanding structure is the Volga Dam in reinforced con¬ 
crete which is 708*5 ft. long and 85 ft. high. On account of 
the severe climatic conditions occurring in Russia, the concrete 
in hydraulic works has been protected by a coating of bitumen 
to withstand action of frost. The construction equipment is 
mentioned and brief details of important construction procedure 
are given. 

Building Science Abstracts. 

Concrete: its Maintenance and Repair. 

Am. Cone. Inst. J., 1937, 8. Directions for repairs to concrete roads 
are given herein. Waterproofing of road surfaces by painting 
with oil paints, waterproof varnishes and bituminous dressings 
is disclosed. Methods of stopping passage of water through 
construction joints are described, and directions for the patching 
of concrete am given. 
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Thb Theory op Soil Consolidation and Testing 
op Foundation Soils. 

Pub. Roads 1937, 18 (1). In this report several devices constructed 
at the U. S. Bureau of Public Roads and used for soil testing 
are described. The theory of consolidation of earth materials is 
discussed and mathematical derivations used both for the com¬ 
putation of earth pressures and stresses and for the computation 
of formulae applicable to the consolidation of relatively impervious 
saturated strata caused by these pressures are introduced. One 
of the most useful tools in the study of soil consolidation is the 
laboratory compression device designed by Terzaghi. A brief 
description of the essential features of this device is given and 
typical permeability, compression and consolidation curves 
are presented for an undisturbed sample of compressible soil. 

No. 377—November 1937. 


BiDITORIAL. 

Steam versus Water-Power. 

Comments on the Presidential address of Mr. S. B. Donkin delivered 
before the Institution of Civil Engineers. A portion of the 
address in which he deals with the comparative values of genera¬ 
tion of electricity by steam and water power has been quoted 
to show the future possibilities of water power schemes, specially 
if the prices of fuel continue to rise. 

Foreign Notes. Dixon. 

Model Studies for Tidal Estuaries. 

In F. D. I. Zeitschrift 81 , Prof. Seifert discusses the results which have 
been obtained at the Prussian State Laboratory, Berlin, from the 
study of models of tidal estuaries. A model of a length of 72 
miles at the mouth of the river Eider was studied in order to 
see the effect of providing embankments for land drainage. It 
was found that the restriction of the channel caused a slight rise 
in the high water levels and a considerably greater fall in the low 
water levels. This result was found satisfactory as a fall in 
low water levels would improve drainage. The embankments were 
therefore constructed. Actual observations of high and low 
water levels after the construction of the embankments showed 
that the results were in close agreement with those obtained from 
the models. Another investigation was in connection with the 
prevention of silting in the harbour of a petroleum refinery on 
the Lower Seine. The model reproduced the estuary for a 
length of 3*6 miles and was built of concrete, powdered amber 
beihg used to reproduce the silt. Tidal conditions were reproduced 
by two tidal generators. It was observed that a large vortex 
formed within the harbour on the falling tide from which silt 



was deposited, This vortex formation was prevented by two 
groynes at the harbour entrance, their action being studied in 
the model. A more difficult problem now being studied is the 
reclamation of slob lands on the west coast of Germany. The 
method of reclamation selected depends on theco nstruction 
of banks to form new watersheds and thus to influence the drain¬ 
age of the slob lands. 

Automatic Syphon Spillways. 

The application of model studies to the design of syphon spillways is 
considered by M. Hegly in Anmles des Ponte el Chaussees, 
107, 733. Investigations with models were carried out for the 
design of new spillways for some reservoits near Nancy. Experi¬ 
ments were made with three helical syphons of one tenth full 
size, and one full size syphon. The models were in solid drawn 
steel and had bell mouthed intakes. Coefficients of discharge 
for the syphons were determined. The author concludes that 
experiments with models of syphons on scales of one fifth to one 
twentieth full size give satisfactory results. 

The Kilosa Bridge. Stevenson. 

This is a bridge constructed in Tanganyika territory and consists of one 
main span 120 ft. clear and five approach spans 34 ft. clear. 
The main span is of lattice girder type. The decking is of re¬ 
inforced concrete. The piers and abutments are of mass con¬ 
crete. The foundations of one abutment and one pier are of 
open mass concrete construction. The other abutment is found¬ 
ed on a reinforced concrete raft and four remaining piers are 
founded on reinforced concrete caissons. Construction opera¬ 
tions are described in this article. Difficulties in the foundation 
work where r unning sand and water were encountered are des¬ 
cribed and the manner in which they were overcome are 
mentioned. 

The Settlement op Foundations on Clay. Allin. 

Clay and cohesive materials of similar characteristics have been partly 
or completely responsible for the majority of important failures 
of foundations and earthworks of which records exist. This 
is because in cohesive soils the settlement under load continues 
for years and is therefore difficult to determine. During the last 
decade research on the physical properties of clay in relation 
to its rate and amount of settlement under load has developed 
with important results. Dr. Terzaghi’s work in this field is 
mentioned and the apparatus developed by him for testing 
compressibility of soil samples is described. From laboratory 
tests on compression, expansion, permeability, etc., of samples 
it is possible to m^ke, approximate predictions of the rate at 
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which settlements would occur in foundations on day and other 
soft materials, and their ultimate value. During the earlier 
stages of this research clay samples were tested in a remoulded 
condition because of the difficulty of extracting them undis¬ 
turbed from the drill hole. Later experiments with undis¬ 
turbed samples indicated that undisturbed clay has greater 
strength and elasticity than that which haB been remoulded. 
Assumptions and approximations which must be made in pre¬ 
dicting settlement of structures from compressibility tests in 
the laboratory are discussed and conclusions drawn from the 
research on physical properties of clay soils are given. 

Corrosion-Resisting Steel in Civil Engineering. 

During recent years a number of low and medium carbon steels with 
small admixtures of alloying elements such as nickel, copper, 
chromium, etc., have been developed which are claimed to be 
highly resistant to corrosion. These are available in a wide 
variety of forms including plates, sheet and Strip, sections and 
bars, tubes, castings and pressings. They are readily welded 
by the electric arc process. A number of applications of these 
products are described in this article. A very large tonnage 
of this kind of steel has been employed in the heightening of the 
Assouan Dam. Other uses mentioned are the lining of a length 
of the river Derwent used as the measuring channel, to 
prevent moss and vegetable growth, and the use of bars of this 
material for reinforced concrete in modern buildings. This steel 
was extensively used in the reconstruction of the St. Paul’s 
Cathedral, London. 

Building Science Abstracts. 

A Study of Sub-Aqueous Concrete. 

American Concrete Institute Journal , 1937, 8 . Certain studies are 
described to determine the comparative strengths of concrete 
placed in water and in air and to determine the most advan¬ 
tageous mix for concrete to be placed under water. Some of 
the conclusions are: (1) Strength of concrete placed under water is* 
lower than that placed in air for identical mixes; (2) mixes which 
would be over sanded for concrete placed in air gave relatively 
strong concrete placed under water; (3) a very finely ground 
cement yielded higher strengths than ordinary Portland cement 
for concrete placed in water. 

The Predetermination of the Temperature rise 
in large masses of Poured Concrete. 

Zement, 1937 , 26. Heat losses into the atmosphere during concreting 
in mass concrete structures are discussed. A solution is given 
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in integral form for the difference between the temperature 
of the concrete and that of the air as a function of position 
and time. The equation makes allowance for the fact that 
as the rate of concreting is increased the heat losses into the 
atmos phere will diminish. 

This issue contains a Public Works, Hoads and Transport Exhibition 
Supplement, in which are given the exhibits of various firms at 
the London Exhibition held on November 15-20, 1937. 


CONCRETE AND CONSTRUCTIONAL ENGINEERING. 
Vol. XXXII. 

No. 9—September 1937. 


Editorial Notes. 

The Plastic Theory. 

The editor briefly reviews the development of various theories for 
reinforced concrete design leading up to the present standard 
method incorporating the modular ratio. In recent years a 
new theory of reinforced concrete design rejecting the modular 
ratio as a factor in design has been advanced. An account 
of some theories of this type with a detailed description of that 
due to Prof. Saliger have been published in this journal and 
discussions on this theory are being published. The editor dis¬ 
cusses the various objections to the standard modular theory 
and the methods proposed to amend the theory. He then re¬ 
views the new theory and discusses the points in favour of and 
against it. In the end he concludes with the remark that it is 
yet unproved that the new theory provides a sounder basis of 
design than the standard modular theory. 

The Modular ratio : a new Method op design omitting m. 

Further comments by several writers on this paper by Dr. Hajnal- 
Konyi in which he puts forward a new theory of reinforced con¬ 
crete design, are given. Dr. Hajnal-Kony’s reply to the dis¬ 
cussion is also given. 

Design of Domes. —II. Terrington. 

This article is continued from the previous issue and gives a method of 
desig n i ng thin spherical domes of varying thickness in rein¬ 
forced concrete. An example is worked out to illustrate the 
method, and a graphical method of design is also given. 
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No. 10—October 1937. 

Experiments with Cold-worked Steel as Reinforcement. Evans. 

In this paper the results are discussed of an investigation concerning the 
deflection and steel strain in concrete beams reinforced with 
either cold-worked (overstrained) steel or oarbon steel of approxi¬ 
mately the same yield strength. An appreciable increase in the 
yield stress of cold-worked or over-strained steel together with 
the adoption of higher working stresses in the reinforcement 
has resulted in increasing use of cold-worked steel in reinforced 
concrete. Tests were made with rectangular and T beams, the 
spans being 100 inches and 60 inches respectively. The cold- 
worked steel consisted of pairs of mild steel bars twisted together 
helically and rigidly restrained against longitudinal movement, 
thereby stretching the bars during the twisting operation. 
Particulars of the beams and reinforcements are given and the 
results of tests are presented graphically. 

The results show that for equal stresses in the tension reinforcement 
the deflection and steel strains in concrete beams reinforced with 
cold-worked or overstrained twisted steel rods are greater than 
those in beams reinforced with high-tensile or carbon steel 
rods of the same diameter, the beams being identical except for 
the grade of reinforcement used. 

Tidal Sluices on toe River Medway. 

(See page 30 of Bulletin No. 7). 

Demon of Domes. Terrington. 

Continued from the previous issue. A graphical method of checking 
the designs worked out as examples in previous issues is given. 
Other problems dealt with are the design of flat domed roofs and 
conical domes. 

Concreting under Water at the Storstrom Bridge in Denmark. 

The foundation of this bridge consists of 51 piers resting on the sea 
bottom. A special form of cofferdam was used for the cons¬ 
truction of the piers but investigation of the soil at the bridge 
showed that for a certain number of piers it would be risky to 
pump out the water until the bottom had been sealed with con¬ 
crete. It was therefore decided to deposit the concrete in the 
foundation slab of these piers under water by a special method. 
In this method the area to be covered is divided into sections of 
a suitable size so that each section can be deposited in a few 
hours in such a manner that the cement is not pressed out from 
the newly placed concrete. The division was made with shutters 
placed by divers who carefully tightened the joints. When the 
shuttering was ready a 10 inch vertical steel pipe was placed with 
its lower end on the bottom of the first compartment. The pipe was 



30 


supported from a platform which also carried the hopper for the 
concrete and winches for lifting or lowering the pipe. When 
concrete placing started, the end of the pipe rested on the bottom. 
It was then filled with concrete and subsequently lifted just 
sufficiently to allow the concrete to flow out. Simultaneously 
additional concrete from the hopper was poured in the pipe so 
that it was always full. The concrete was thus poured from the 
bottom, the first batches forming a protective surface which 
was raised as concreting proceeded and effectively protected the 
concrete underneath from the effects of the water. Twenty three 
foundation slabs were carried out in this manner with invariably 
good results. 

The Modular Ratio. 

Comment on the above article by Prof. Magnel. 

No. 11—November 1937. 

Piling at the Kent Cement Works. Taylor. 

Buxton. 

The Kent works of the Associated Cement Manufacturers Ltd. is 
built on a site consisting of marshland, and all the important 
buildings and machinery are cariicd on piles of reinforced con¬ 
crete and timber. Recently the works were extended and the 
piles used for the extension were 16 inch square reinfoiced con¬ 
crete pre-cast piles ft. long, 147 in number. Some of the piles 
came to a satisfactory set with their heads above ground level 
while some had to be driven several feet below ground .evel, which 
necessitated the use of a hardwood dolly for driving below ground. 
The ultimate resistance of piles is usually estimated from 
Hiley’s formula, but for the piLs driven with the doly this 
formula was found to be unsuitable and a method of assessing the 
bearing capacity was developed. This method is explained in 
some detail. Other information rcgaiding the piling operations 
including results of a test on a driven pile are also given. 

Plow in Channels. Hogan. 

Gibbs. 

The authors in a series of articles entitled “ Uniform Flow in Pipes ” 
published in this journal semetime ago, uLcussid flow in pipes 
(See page 20 of Bulletin No. 4 and page 18 of Bulletin No. 5). 
In the present series of articles, of which this is the first, they 
discuss flow in open channels. The two cases of flow in pipes and 
open channels are not so vastly different as they appear at first 
sight. In % pipe running partly full the slope of water surface 
controls the quantity discharged as in the case of an open 
channel. Flow in a channel is said to be uniform when the depth 
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rad velocity of a stream, the cross section and the slope of the 
bed of the channel remain constant. In a river or natural 
water course, the conditions for uniform flow are seldom fulfilled. 
In the case of pipes two types of flow have been discussed namely 
viscous flow and turbulent flow. < These can also exist in channels 
but viscous flow is rare. Turbulent flow can occur in either 
of the two forms known as tranquil or streaming flow, and rapid 
or shooting flow. For any particular rate of flow in a channel, 
there is a depth corresponding to which the total eriergy of flow 
is a minimum, kno^jji as the critical depth, which marks the 
transition from tranquil to shooting flow. When the depth is 
less than the critical depth the flow will be shooting and when 
more, the flow will be tranquil. The authors then proceed to 
explain the total energy curve of flow and the equation of the 
energy curve is derived from first principles. From this equation 
by differentiation, an expression for the. critical depth has been 
obtained which represents the depth corresponding to minimum 
total energy. 

The effect of a change in the level of the bed is then studied with "the 
help of the total energy curve. The effect produced on. the 
surface of a stream by a submerged obstacle is also studied* 
The energy equation can be applied to channels of non-rectangu- 
lar cross sections , and this has been illustrated by deriving an 
energy equation for triangular channels from the general 
equation. 

The authors then discuss the distribution of velocity in open channels. 
It is essentially different from that in a pipe. In open channels 
the distribution of velocity on vertical sections is assymetrical 
and a double spiral type of motion is set up in the stream in 
consequence. These spiral motions have been observed by 
Gibson in the Mersey and in experimental channels. The effect 
of the spiral motion is to cause the maximum velocity to occur 
not at the surface but at a short distance below it. The distri¬ 
bution of velocity along a vertical situated at a sufficient distance 
from the sides for the flow to be unaffected by the friction at the 
sides, can be investigated by the aid of Prandtrs theory of fully 
developed turbulence. An expression has been obtained for 
the velocity at any point along the vertical. Velocities actually 
observed by a current meter along a vertical at one of the 
gauging stations of the River Severn are shown to agree very 
well with the velocities obtained from the equation. 

Action of Sulphate Salts on Concrete. 

Abstracts from a paper read at a meeting of the Institution of Sanitary 
Engineers by Dr. F. M. Lea. (See Quarterly Bulletin No. 5, 
page 41). 
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Miscellanea. 


Hydro-Electric Power Schemes in India. 

The Mysore Government has approved two hydro-electric development 
schemes. The first is at Shimsha falls and includes a 20 mile 
long power channel from the balancing tank at Sivasamudram 
to the site of the station at Shimsha falls. The second is at Jog 
falls and includes a storage reservoir of 7,200 m. eft. capacity. 

The British Association. 

Dr. Oscar Faber presented a paper on air-conditioning in which he dis¬ 
cusses the details of the problems and illustrates the essentials 
of a modern air-conditioning plant. The paper is directed 
principally to the problem of producing agreeable air conditions 
in offices, theatres, assembly halls and other such places, in 
which the requirements are adjustment of temperature and 
humidity, and filtration. He discusses the use of ammonia 
and carbon-dioxide for the refrigerating plant and points out 
the advantages and disadvantages of both. A modern develop¬ 
ment is the use of water and water vapour as the refrigerating 
medium. He gives some particulars of air filters in existing air- 
conditioning plants and gives the values of temperature and 
humidity associated with conditions of comfort in office buildings. 

No. 4263—September 24, 1937. 

Strain and Stress Distribution in Doubly Reinforced Evans. 

Concrete Beams. 

In this article the results of tests carried out on doubly reinforced con¬ 
crete beams are discussed. The beams were loaded at the 
middle third points and readings were taken at zero load and 
at a number of increasing and decreasing loads in each cycle of 
loading. The strain measurements were taken by means of a 
mirror extensometer. The tests were made with beams of 
different concrete mix. 

No. 4264—October 1, 1937. 

Nothing of interest to irrigation engineers in this issue. 

No. 4265—October 8, 1937 . 

Fen Drainage Proposals. 

At a meeting of the Great Ouse Catchment Board certain proposals were 
considered which are planned to prevent a recurrence of the 
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serious flooding of the Fens which took place last spring. The 
schemes proposed provide for the reconstruction and strengthen¬ 
ing of the principal river banks, increasing the capacity of certain* 
rivers by widening and setting back of floodbanks, and strengthen¬ 
ing of certain floodbanks by breasting with ^clay. Much of the 
above work is well in hand. 

American Highways and Highway Practice. Tratman. 

This is the first of a series of articles dealing with highway practice in 
the U. S. A. An outline of the history of American highways 
is given. At the present time, there are more than 3,000,000 
miles of roads comprising trunk roads, secondary roads, rural 
roads, and connecting links. The Bureau of Public Roads ad¬ 
ministers the Federal-Aid Road Programme in co-operation 
with the highway departments of the several States. The Bureau 
does no construction but carries on an extensive programme of 
research work in the field and laboratory. Modern trends in 
road design are described, and typical examples of road sections 
are given. Several types of roads as used in some of the States 
are described. Standard designs as adopted by some of the 
important States are also described. 

No. 4266—October 15, 1937. 

American Highways and Highway Practice. Tratman. 

Continued from previous issue. Express highways are dealt with in 
this article. A recent development in roads of the express high¬ 
way type is the “ freeway ” which is a highway to which the 
owners of abutting property have no right of access and no 
easement of light, air, or service. The road is completely fenced 
except at points chosen for connection with other roads by the 
highway authority. Some types of super-highways are illus¬ 
trated and described, and their special features are mentioned. 

Miscellanea. 

A Hydro-Electric Scheme in Korea. 

Work has begun on a large hydro-electric scheme in Korea which in¬ 
volves the harnessing of th • river Kyosenko and the construc¬ 
tion of 5 power stations with an aggregate output of 353,000 kW. 

The Votf.A Hydro-Electric Scheme. 

Preliminary work has begun on the Kuibyshev hydro-electric develop¬ 
ment scheme which is part of the general plan of building on the 
river Volga a system of dams and hydro-electric stations. A dam 
to raise the level of the river some 30 m. is to be built above the 
city of Kuibyshev and two power plants are to be built with a 
total output of 2$ million kilowatts. 


MSOBI 
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No. 4267—October 22 % 1937. 

American Highways and Highway Practice, Tratman. 

Continued from previous issue. Highway curves and gradients as 
adopted in American highways are discussed in this article. 
Designs of intersections of highways are also dealt with. 

No. 4268—October 29 1937. 

American Highways and Highway Practice. Tratman. 

Continued from previous issue. The design of road crossings is further 
discussed. Arterial and terminal roads and their requirements 
are described, and some existing examples are cited. The 
various classes of roads comprising a highway system of the 
present day are briefly described and their necessary features 
are mentioned. The various constructional types and methods 
included in the total mileage of highways in the United States 
are discussed. 


Editorial. 


No. 4269—November 5, 1937. 


The Engineer in the Tropics. 

The editor calls attention to the need of further scientific research in 
respect of the laws which govern natural phenomena in tropical 
regions. The hydraulic engineer has a vast field of research and 
practical work in tropical regions which are afflicted either with 
excessive rainfall and floods or by very little rainfall with its 
inevitable consequence of arid land. Much has been done 
recently by hydraulic engineers in India, Egypt, China, etc., 
in the field of water conservation, flood prevention, and water 
power utilization, but much more remains to be done. 

Flood Control and Stream Flow Regulation. Williams. 

This is an abstract from a paper presented before the Institution of 
Sanitary Engineer and deals with some aspects of the question of 
river control. Certain suggestions are made for works on the 
Thames and Severn catchments, which illustrate the nature of 
the problems involved. After describing the physical charac¬ 
teristics of the Thames and Severn catchments, and the rainfall, 
the author passes on to the question of flood control. He 
discusses the effects of flood control by embankments on the 
river bed and on flood levels. Factors to be carefully considered 
in flood control by storage reservoirs include, proper siting, 
capacities of reservoirs, and the question of their economic 
feasibility. He considers it doubtful if large reservoirs for flood 
control alone can be an economic proposition in England, and 
says that they must serve other purposes as well in order to 
make them economically justifiable. The article is to be conti¬ 
nued in the next issue. 
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No. 4270—November 12 , 1937. 

American Highways and Highway Practice. Tratman. 

This article deals with various methods of construction adopted on 
American roads. Some features of earthwork for highway 
construction are described and the construction of concrete roads 
is treated in greater detail. Compacting the concrete by electric 
and pneumatic vibrators is used extensively. Conclusions 
arrived at with regard to the use of vibration from tests conducted 
by the United States Bureau of Public Roads are given. Stages 
in the construction of a concrete highway arc described and 
illustrated. Various types of longitudinal and transverse joints 
used arc depicted and briefly described. The methods of curing 
the concrete are also mentioned. 

Flood Control and Stream Flow Regulation. Williams. 

Continued from previous issue. The author outlines preliminary com¬ 
putations necessary in the investigation of reservoir sites and 
capacities. The relationship between the capacity of a storage 
reservoir and the rate of discharge that can be maintained from 
it is discussed, and curves for this relationship applicable to 
British upland catchments are reproduced. Off-flow curves for 
various catchments are given from which the normal annual 
run-off for catchments with different annual rainfall may be 
computed. Tlie maximum flood at any point in a catchment may 
be produced either by very intense rainfall on a comparatively 
small area or by long continued rainfall over a large area. The 
author explains the method of computing peak flood discharge 
over a catchment for intense rainstorm and gives formulae 
developed for peak rates of flood flows on Thames and Severn 
catchments. He then describes the possible reservoir sites on 
the Severn and the Thames which have been investigated and 
are found to be the most promising. He gives the total capacity 
of each reservoir, the storage capacity that would be reserved in 
each reservoir for regulating the flow of rivers, the estimated mean 
annual off-flow from the catchment to the reservoir, and the 
constant discharge that could be maintained from it. He also 
gives estimated inflow to and outflow from the proposed reser¬ 
voirs in probable maximum floods which show that they would 
be very effective in reducing the intensity of local .floods. 

New Hydro-Electric Power Station in Japan. Taji. 

The Shinano, the largest river in Japan is to be utilized for the gene¬ 
ration of power. A new hydro-electric power station is now 
under construction where five sets of 60,000 H. P. water turbines 
and 31,000 K. W. alternators are to be installed. Brief details 
of the turbines and alternators are given. 

o 2 
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No. 4271—November 19, 1937. 

American Highways and Highway Practice. Tratman. 

Continued from previous issues. Roads paved with vitrified bricks 
are described, and the maimer of laying the brick, paving and 
filling in the joints are briefly outlined. Specifications in use 
for brick pavement construction and standard dimensions of 
bricks are given. Bituminous pavement construction as prac¬ 
tised is then described in some detail. Proportions of graded 
stone, sand and asphalt used for the base and top courses of a 
Michigan highway are given as a typical example of mixtures 
used. Some features of new types of bridges which have been 
built on the new roads are then briefly discussed. 

No. 4272—November 26, 1937. 

American Highways and Highway Practice. Tratman. 

Concluded in the present issue. This article deals with highway illumi¬ 
nation, highway signs and guards, and landscaping as existing 
on American highways. 

No. 4273- December 3,1937. 

Preservation of the Nile. Newhouse. 

The Blue Nile is the chief source of water in Egypt and the Sudan. 
Practically the whole of the catchment area of the Blue Nile 
is in Abyssinia and consists of a savage and sparsely populated 
country covered with forest, scrub and grass. Under Italian 
control, the development of this tract is likely to be hastened. 
The author, who was late Inspector General of Irrigation in the 
Sudan, discusses in this article the future (fleet of the develop¬ 
ment of the catchment area of the Blue Nile in Abyssinia on the 
regime of the river and on present irrigation conditions in Egypt 
and the Sudan. In the words of the author “ if Abyssinia 
becomes quiet and peaceful, and the cattle and goats increase, 
the mountains and plains will be denuded of trees and grass, the 
country side will be torn to bits by torrents, the discharge of the 
Blue Nile will be a monstrous torrent every year, and its whole 
regime will be altered to the certain detriment and possible ruin 
of Egypt ”. The present conditions of flow of the Blue Nile 
and the flood period are described. With a denuded catchment 
area, the rainfall would result in a 100 per cent, run-off as soon 
as it occurs; there would be no absorption and subsequent see¬ 
page as at present, and in the three winter months of January, 
February and March, the river might be quite dry. The silt 
content of the river in flood is likely to be much larger than at 
present and the reservoirs on the Nile would be choked with silt 
in a comparatively short time. The Aswan reservoir at present 
takes three months to fill with the comparatively silt-free waters 
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of the falling Nile flood but in future the flood will drop away like 
a stone so that reservoir filling operations will be made almost 
impossible to carry out. Over and above all these changes the 
question of flood protection will become more serious and 
urgent. The denudation of the catchment in Abyssinia would 
double the total run-cfi of the Blue Nile by increasing it from 
20 per cent, of the rainfall as at present to 40 per cent. The 
author suggests that the obvious thing to do is for Egypt and the 
Sudan to invite Italy’s attention to the matter and to arrange for 
some of their engineers to study the technique of * anti-erosion 
measures first-hand in America so that steps may be taken to 
prevent the ruin of the Blue Nile catchment in Abyssinia, which 
will mean a great disaster for Egypt and the Sudan. 

The Public Works Exhibition. 

Some of the exhibits are described, which include a mechanical shovel. 
The machine is mounted on a specially built lorry chassis, the 
power unit of which also provides power for the operation of the 
excavating functions. Another exhibit was a new type of 
electric concrete vibrator. 

No. i27i—December JO , 1937. 

Thames Floods. Newhouse. 

In this article are discussed the causes of floods on the Thames, their 
probable intensities, and possible measurements of protection. 
The Thames is divided into two distinct sections by the Weir 
at Teddington which marks the limit of tidal effect on the river. 
Floods above Teddington are caused by rain and snow on the 
catchment. From data of widespread rainstorms in the past 
in England, a rainfall of 3 inches in 24 hours on an area of 2,000 sq. 
miles is possible. Records of rainfall and run-eff in the Thames 
Valley show that run-ifE in January and February averages 
62 per cent, of the rainfall, it is reasonable to assume that this 
might be as high as 80 per cent, in long wet spells when the ground 
is saturated. In that case trlie discharge due to a 3 inch rainfall 
in 24 hours would be 40 million gallons per day past London 
bridge. This would be in addition to the normal quantity 
passing over Teddington Weir; the maximum ever recorded 
being 20,000 million gallons. The total possible discharge would 
thus be 60,000 million gallons a day. On January 6th and 7th, 
1928 there was a very disastrous flood in the Thames which 
caused serious damage and loss of life, yet the estimated discharge 
of that flood was only 12,500 million gallons, or one-fifth of what 
might be expected in an exceptional year. Below Teddington 
weir the conditions are still more aggravated by the tide factor. 
At present, each county along the river is responsible for pro* 
tecting its own length of water line. The disadvantages of this 
procedure are discussed and the necessity of one oentral authority 
for flood control operations on the whole river is emphasized. ' 
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JOURNAL OP THE INSTITUTION OP CIVIL ENGINEERS. 

Vo. 8—October 1937 . 

Modern Methods of Structural Design. Baker. 

This is the Institution Lecture to students for 1936-37 and deals with 
recent developments incorporating new ideas in the design of 
structures. Prof. Hardy Cross’ new method of stress analysis 
is briefly outlined and its application is illustrated with reference 
to a cantilever frame. Principles in the design of stanchions 
and beams are discussed and an outline of the new method of 
design is given in each case. 

Correspondence on papers. 

The Restoration of the Breach in the Right 
Guide Bank of the Hardinge Bridge. 

Correspondence on the above paper which was published in the Novem¬ 
ber 1936 issue of the journal (See Bulletin No. 6, page 41) Mr. C. 
C. Inglis of Poona refers to the model experiments in progress 
at the Khadakvasla Hydrodynamic Research Station in conne¬ 
xion with safeguarding the Hardinge Bridge, and says that it 
has been possible to reproduce the breach accurately, although 
the author of the original paper has stated that the actual 
cause of the breach will remain an unsolved problem. He goes 
on to discuss the cause of the breach and criticizes the construc¬ 
tion of the Damukdia guide bank which was undertaken as an 
emergency measure. Some conclusions drawn from the experi¬ 
ments at Khadakvasla are given and it is suggested that the basic 
principles of Bell and Spring with regard to river control, though 
sound, required revision and amplification in the light of present 
knowledge. The author in reply to Mr. Inglis’ remarks says that 
the Damukdia bund was built after the considered opinion of 
very many engineers had been taken, and was now being extended. 
Ho thought that the model experiments carried out by Mr. Inglis 
had given, and would continue to give, most valuable informa¬ 
tion with special reference to specific details such as pitching of 
piers, launching of aprons, etc. He felt however that over an 
extended length of 60 miles of an alluvial river where so many 
factors were involved, the investigation of the behaviour of a 
river like the Ganges by means of a model was not perhaps the 
best method; experience together with observation, combined 
with common sense and an application of general hydraulic 
principles, could supply the knowledge necessary for designing 
training works, aided perhaps in matters of detail by knowledge 
* acquired from model experiments. 
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The Lower Zambezi Bridge and the Construc¬ 
tion of the Lower Zambezi Bridge. 

These two papers were published in the January 1937 issue of the journal 
(See Quarterly Bulletin No. 5, pages 37 and 38). Comments on 
these papers are concerned with the depth of foundations of the 
bridge piers, skin friction in the design of pier well foundations, 
sinking of wells, well curbs, and economical length of spans. 

The Second-Stage Development of the Lochaber 
Water-Power Scheme. 

This paper was published in the February 1937 issue of the journal 
(See Quarterly Bulletin No. 5, page 39). Comments on this 
paper refer to cracks in concrete dams, construction joints, the 
use of gunite on the upstream face to deal with the problem of 
cracks due to shrinkage and temperature stresses, various methods 
of prevention of permeable shrinkage cracks grading of aggre¬ 
gates for mass concrete dams, and siphon spillways. 


Flood-Hydrographs. 

This paper was published in the March 1937 issue of the journal (See 
Quarterly Bulletin No. 6, page 44). Comments are mainly 
directed to the formulas proposed in the paper and the catch¬ 
ment areas to which they are applicable. 

The Flow of the River Severn, 1921—36. 

This paper was published in the June 1937 issue of the journal (See 
page 43 of Quarterly Bulletin No. 7). Mr. Griffith points out 
that the best method of measuring and recording discharges 
depended on the local conditions and gives his experience with 
the discharge observations of the Sarda River at Tunakpur in 
the United Provinces. He gives a method of obtaining a stage 
discharge curve and discusses the gauging of the Great Ouse and 
its tributaries, for which he was responsible. 

Mr. Gerald Lacey of Roorkee states that though meters are accurately 
rated the discharge by the cup type meter was 1*5 per cent, 
greater than by the screw type meter. In India the use of 
current meters in measuring canal discharges is steadily increas¬ 
ing. Adjustable velocity rods are still largely used in the United 
Provinces, Bombay and Sind and they gave the mean velocity 
in a vertical with considerable accuracy. In India, for many 
years to come reliance in river flood discharges would of neces¬ 
sity be placed on central surface velocity observations with 
floats. 
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Correspondence on the following papers is also published 

Si mple experimental solutions op certain struc¬ 
tural DESIGN PROBLEMS. 

Ship canals utilized for drainage. 

Efficiency tests of large modern Pelton wheels. 
Pre-stressing bridge girders. 

The Salonika plain reclamation-works. 

The Lake Copais, its drainage and development. 

Application of vibration to the pre-casting of 
concrete. 

Ejncardine-on-Forth Bridge. 

No. 1—November 1937 . 


Presidential Address. 

Mr. Sydney Bryan Donkin, President of the Institution for the coming 
year, dealt with developments in electricity in his address. A 
comparison is made between the methods of generating electricity 
by steam, oil and water power. He states that where the load 
factor is high and peak load can conveniently be dealt with, 
hydro-electric schemes can be used economically. 

A pre cast reinforced-concrete underline FollenfanU 

Railway Bridge. 

This paper deals with the design, construction and erection of a rein¬ 
forced concrete underline railway bridge carrying the Piccadily 
line of the London Passenger Transport Board over the ticket 
hall of the reconstructed South Harrow station. The noteworthy 
feature of this bridge is that it was constructed complete in a 
temporary position adjacent to the tracks and was rolled into 
position. The bridge has a span of 41 ft. 9 inches and consists 
of six T beams at 3 ft. 9 inch centres supporting the deck slab. 
Five transverse beams are provided for lateral stiffness and to 
equalize the deflexion amongst the longitudinal T beams. 
Details are given of construction, erection, progress of work, 
quantities, etc. 

Improvements in the Harbour of Port Louis, Austen. 

Mauritius. 

Harbour improvement works at Port Louis comprising dredging, re¬ 
claiming a shallow part of the harbour, and building deep water 
quays are described in this paper. The area reclaimed was a large 
patch covered with mud and sand with an average depth of 6 ft. 
of water. A rubble embankment was first built enclosing the 
area and a masonry faced parapet wall on a reinforced concrete 
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slab foundation was built on the rubble embankment to retain 
the dredged material, which was deposited behind the embank¬ 
ment. The deep water quays were built on reinforced concrete 
piles 14* X 14* square and 55 ft. long. 

The Reconstruction of the Inchcape Bridge, Ravenhill. 

Bengal and North Western Railway. Wilson. 

This railway bridge on the Gogra River in Bihar consists of eighteen 
200 ft. through-girder spans on brick piers founded on circular 
brick wells sunk 97 ft. below low water level. The piers are 36 
ft. high above low water level. In the Bihar earthquake of 
January 1934 two of the girders were overthrown and fell into 
the dry bed of the river. The reconstruction of the two damaged 
spans is described in this article. For one of the damaged spans, 
an exactly similar span of a disused bridge about 200 miles 
away was used, and the other span was made up from the un¬ 
damaged members of the two fallen spans. 

The Reduction of Carrying Capacity of Pipes with Colebrook. 

Age. White. 

“ This paper outlines a theory based on the Von Karman-Prandtl 
resistance law together with the hypothesis that the hydraulic 
deterioration of pipes is due to increase in surface roughness, 
and that the size of the roughness irregularities grows in direct 
proportion with time. A formula is developed giving the re¬ 
lation between the age of a pipe and its carrying capacity and a 
tabular statement gives the rate of growth of irregularities under 
various conditions.” 

The Discharge of Small Submerged Sharp-Edged Cornish. 

Orifices. 

The experiments described in this paper were carried out with the object 
of discovering whether the co-efficient of discharge of a submerged 
orifice is affected by the value of the head on the downstream side. 
A brief description of the apparatus used is given and the results 
are discussed. The results of other investigators are compared 
with the results obtained by the author and the following con¬ 
clusions are arrived at: 

1. At Reynold’s numbers less than 3,500 the value of the down¬ 

stream head has a considerable influence on the co-efficient 
of discharge of a square submerged orifice which is therefore 
unreliable as a measuring device within this range. 

2. At Reynold’s numbers higher than 3,500 the value of the 

downstream head has a negligible effect provided that the 
dimensions of the orifice are small compared with those of 
the cross section of the channel into which it discharges. 

3. A rise in temperature from about 50°F. to 95°F. results in a 
decrease in the co-efficient of discharge corresponding to the, 
same Reynold’s number. 
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WATER AND WATER ENGINEERING. 

Vol. XXXIX. 

No. 480—Midsummer 1937. 

(Special Institution Number.) 

Bellmouthed Weirs and Tunnel Outlets for the Binnie. 

Disposal of Flood Water. # 

The usual method adopted for the disposal of flood water from a reser¬ 
voir formed by a dam is the construction of a weir over which the 
water flows into a chaimel leading to the stream below the dam. 
Owing to unsuitable configuration of the ground this means of 
disposing flood water may be very costly and in such cases an 
alternative method has been adopted whereby the water after 
passing over a weir of suitable length falls down a shaft into a 
tunnel discharging into the stream below the dam. The shafts 
at their intakes are shaped as bellmouths and this type of over¬ 
flow is called a bellmouth overflow. The author in this article 
describes a number of bellmouth overflows built in England, 
America, China, New Zealand, and Singapore. Particulars of 
designs of these overflows are given in a table. Experiments 
with models carried out in connection with the design of some of 
these overflows are described and discussed. The experiments 
deal with the effect of entrained air, formation of vortex, in¬ 
fluence on the vortex of a symmetric approach, influence of fins 
on the bellmouth, influence of radial piers, and influence of a 
curtain wall dividing the bellmouth into two semi-circular weirs. 
The model experiments in connection with the overflow of the 
Jubilee Reservoir in Shing Mun, China, are treated in greater 
detail. Conclusions arrived at from the study of the experiments 
are given, of which some of the important ones are as follows :— 

1. Model experiments can predict approximately the behaviour 

of the prototype provided that the model ratio is not too small. 

2. A steadier flow at high rates of discharge is obtained by using 

a conical shaft than with the type hitherto adopted. 

3. A curtain wall extending across the waterway so as to divide 

the bellmouth into two semi-circular weirs is the best anti¬ 
vortex device. 

4. The cross sectional area of the channel of approach should be 

such as to limit the tangential velocity to 3-5 ft. per second 
at any cross section. 

No . 484 — October 1937 . 

Burnhope Reservoir : Durham County Water 
Board. 

This reservoir which is situated at the extreme western part of the 
county of Durham has recently been opened. It is a water 
supply project consisting of a reservoir, eight miles of catch Abater 
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drains and other appurtenant works. A brief history of the 
project is outlined and the works are described. The reservoir 
is formed by an earthwork embankment 1,770 ft. long, 131 ft. 
high, and 800 ft. wide at the toe. There is a puddle core and a 
concrete cut-off trench 6 ft. wide with an average depth of 95 ft. 
The catch water drains consist of concrete and cast iron pipes 
varying in diameter from 15 inches to 48 inches with branch 
pipes to intakes. The eight miles of catch waters bring in an 
additional catchment area of 5,500 acres, the total catchment 
area being 9,980 acres. A tunnel diversion had to be constructed 
for diverting the river during the construction of the dam. The 
overflow works consist of an overflow weir, a bellmouthed swallow 
hole, and a tunnel. All these works are briefly described. 

Water Supply op Birmingham. 

Principal features of the existing water supply works for Birmingham 
are described. These works include three solid masonry dams 
for storage and 73£ miles of aqueduct to carry the water to 
Birmingham. The dams are 610 ft., 528 ft. and 513 ft. in length, 
and 122 ft., 123 ft. and 120 ft. high respectively. The aqueduct 
consists of conduits and inverted syphons. The conduit lengths 
comprise about 12 miles of tunnels, and two longest being 4£ 
miles and 2 miles long. The conduit is carried on masonry 
aqueducts across several minor valleys. The larger valleys are 
crossed by syphons, the longest being 17| miles in length across 
the Severn Valley. 

Evaporat ion. Bilham. 

Methods of measuring evaporation losses, and recent investigations on 
the subject of evaporation are discussed in this article. In re¬ 
viewing the practical significance of evaporation data, the author 
emphasizes the fact that actual losses may stand in very little 
relationship to the rate of evaporation as measured by an eva- 
pofimeter. Under natural conditions loss of moisture depends 
not only on temperature, humidity, and rate of movement of 
air, but also on rainfall. He illustrates his remarks by con¬ 
sidering the run-off data of the drainage area of the River Thames 
at Teddington. A series of graphs showing rainfall, run-off 
and loss calculated rainfall nynus run-off in the Thames 
drainage area for the years 1922 to 1934, and another 
showing evaporation from a tank at Camden Square are 
depicted. A comparison of the graphs shows that the one de¬ 
picting loss is altogether dissimilar from the one showing eva¬ 
poration at the Camden Square tank. They also indicate that 
actual evaporation is high in wet years and low in dry years 
which is contrary to what might generally be expected. The 
author has also advanced a formula for run-off from the Thames 
drainage basin derived from a study of the rainfall and run-off 
data. 
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No. 485—November 1937 . 

Determination op the Yield op Water-bearing 
Strata. 

“ From experiments carried out by the U. S. A. Geological Survey it 
has been concluded that with the ' Thiem ’ method of calculating 
permeability of water bearing earth, pumping can be success¬ 
fully utilised for determining the specific yield of a water table 
and that figures fox both permeability and pumping can be 
derived from the same observations and at the same time. The 
experiments in question were conducted over a large area of sand 
and gravel by means of 80 borings of varying diameter disposed 
in six lines spaced radially and extending some 1,055 ft. from a 
well from which water was raised and measured. From curves 
plotted, rise and fall of level and amount of discharge in the sand 
and gravel strata could be ascertained ”. 

Conditions necessary for a satisfactory application of the method are 
given. 

Variation in Loss over Catchment Areas. Lloyd. 

This article discusses a method of assessing loss by evaporation, trans¬ 
piration and percolation that occurs on catchment areas in the 
British Isles in annual periods. Variations in loss over any 
catchment area can be associated with the variation in rainfall, 
temperature, sunshine and the geological strata. The author 
has produced a diagram in which variations in loss are related to 
variations in rainfall and temperature. He has obtained statis¬ 
tically the values of percolation per annum in inches for various 
kinds of strata. He also assumes a value for the variation of 
loss per 100 hours’ departure from a standard number of hours 
sunshine. Given the data regarding average annual rainfall, 
normal temperature, the geological strata, and the hours of 
sunshine for an area, an approximate value of the loss can be 
computed with the aid of the diagram produced. Several ex¬ 
amples are worked out to illustrate the method. The author 
mentions that this method is intended to arrive at a near value 
of the loss in the preliminary examination of an area for which 
no reliable records for stream flow are available. The exact loss 
can only be obtained from stream flow records owing to the 
number of factors involved. 

The Bills Brook Dam. 

A brief description of the dam and the work done under the first and 
second contracts is given. The dam forms a reservoir on a branch 
of the Farmington River in Hartford, U. S. A, and was con¬ 
structed for the Hartford Water Bureau. The dam is a curved 
earth-fill embankment with a concrete core wall, 2,075 ft. long, 
137 ft. high and having maximum base width of 900 ft. The 
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top width is 84*5 ft, and the freeboard is 15 ft. The upstream 
slope varies from 1: 1 \ to 1: 4 and the downstream slope varies 
from 1: If to 1: 3. The upstream face is covered with rip rap 
And a tile drainage system is provided in the downstream portion. 
A concrete conduit extends through the dam and provides for 
delivery of compensation water to Farmington river. 

Rainfall, Run-off and Loss in the Thames Basin. Bilham. 

The author refers to his article on evaporation in the previous issue of 
this journal and gives a revised formula for run-off from the 
Thames drainage basin which is based on more extensive data 
than was taken account of in the formula given in the original 
article. 


No. 486—December 1937. 


Editorial Notes. 

Influence of Forests on Rainfall. 

The influence of forests on rainfall is a debatable subject. A corres¬ 
pondent to the Times however supports the view that rainfall is 
influenced by forests and cites the cases of the islands of Zanzibar 
and Pemba in the Indian Ocean. In comparison with decrease 
of rainfall on the ascending coast of the mainland, Pemba should 
have a lower rainfall than Zanzibar whereas it is 13 in. greater 
due to the influence of its forests. 

Weather and Water Supply. Bilham. 

Certain aspects of the study of past weather in relation to average con¬ 
ditions and variability, which are of vital importance to the water 
undertaker are discussed in this paper. Variation of rainfall in 
England during the past 37 years is studied and conclusions are 
drawn as to what may be expected in the future. Run-off in the 
Th%mes and Severn Valley are studied in some detail and for¬ 
mulae for run-off derived from statistical analysis of available 
data are given. Variations in losses due to evaporation in these 
catchments are discussed. Water engineers usually adopt 80 
per cent, of the normal as the rainfall of the three driest con¬ 
secutive years in estimating the reliable yield of a catchment 
area. This figure of 80 per cent, is borne out by the results of 
studies of the drought period 1932—1935. 

Inland Water Survey : second Annual Report 
(1936-37) of the Committee. 

Extracts from the Report which has recently been issued are given. 
The progress of work concerning survey of underground water, 
work of Catchment Boards, recording of rainfall and prepa¬ 
ration of rainfall maps, and preliminary examination of 



40 


individual river basins is described . Descriptions of the feature* 
of the basins of the rivers Ness, Tay, Ouse, Severn, Dee and 
Irvine, are given. 

Monthly Review of Current Literature. 

Metohods of Locating Salt Water Leaks in Lavingston. 

Water Wells. Water Supply Paper 796- A of the Lynch. 

United States Geological Survey. 

Contains illustrated description of methods for determining place and 
extent of salt water leakages into wells in Texas and Florida. 
Four general methods are used. In the pumping method 
samples taken at measured time intervals while the well is being 
pumped show by their progressive change in salinity if salt water 
is being drawn in. In the velocity method suitable for use in 
artesian wells only, a current meter is lowered into the well and 
levels at which there are changes in the rate of upward movement 
of water are determined. These indicate possible salt water 
leaks. In the sampler method samples of water from different 
depths are analysed for chloride content. The electrical con¬ 
ductivity method is based on the fact that increase in conductivity 
is directly proportional to the increase in dissolved solids. Pro¬ 
cedure and results of investigations are detailed. Proper con¬ 
struction to guard against salt water trouble is described. 

Leakage from Albany Reservoir stopped by Smith. 

new design. Water Works Engineering, Sep¬ 
tember 29,1937. 

Describes the method adopted in lining the distribution reservoir of the 
Albany water supply system to stop leakage. The lining is a 
combination of reinforced concrete and gunite to an overall 
thickness of 8 inches. Details of joints of slab units, and of slope 
joints are given. 


VIZUGYI KOZLEMENYEK. 

(In Magyar but containing English summaries). 

Volume XIX. 

No. 1 — Janmry-March 1937 . 

Soil Problems in Egyptian Irrigation. Kotzmann. 

With the basin system of irrigation practised in Egypt before the present 
perennial system, salt accumulation in the upper layers of the 
soil was prevented by annual flooding of the basins. Since the 
introduction of the perennial system with canals at high levels 
running throughout the year a constant rise in the ground water 
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level in the Nile Valley has taken place. Free evaporation from 
this high water table takes place giving rise to salt acc umulation 
near the surface. The soils which thus deteriorate are classified 
as black alkali soils and gypsum veined soils which are both 
impermeable to water. The reclamation of these deteriorated 
soils is a difficult problem. The installation of an intensive 
drainage system will help much but only as a preventive measure 
and special treatment is required for soils already deteriorated. 
Gypsum has some effect on black alkali soils while deep plough¬ 
ing helps in the amelioration of the gypsum veined soil. 

Regulation op the Koppany Brook ; economic Mantuano. 

Consequences. 

This brook was regulated in 1930-33 and as a result certain areas were 
reclaimed. The article compares the value of the increased pro¬ 
duction with the cost of the scheme and concludes that the 
regulation has been an useful investment. 

Development op IrrigaItons in 1936 on the Kienitz. 

Territory op the Lower-Feherkoros Levee 
Company. 

Describes irrigation operations on the territory of the levee company. 
Irrigation was carried out by pumping from the river with water 
wheels and centrifugal pumps. Costs of irrigation, and income, 
are given. 


DEMAG NEWS. 

Volume XI, B. 

No. 2—August 1937. 

Contains nothing of interest to irrigation engineers. 


REVUE GENERALE DE L’HYDRAULIQUE. 
(In (French.) 

No. 16 — July-August 1937. 

I.—Utilization op the Piezoelectric effect of 
Quartz for the Study op Water Hammer in Full 
Pipes. 

IL— Device for the Instantaneous Measurement 
op the Variations of Diameter of the Pipes. 

Apparatus for the Measurement op the Force of 
Waves. 
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Experiments, on a Redded Mcidbl, with a Sbotob 
GaTe. 

Conclusion. 

The experiments which are described in this article show how valuable 
is research on reduced models for studying the problems of works 
with complex phenomena which are not easily susceptible of 
theoretical solution. They have permitted investigation of the 
forces required to manipulate the gate, the stability of the gate 
itself and the balancing couple, and several problems connected 
with the flow of the water, and the joints between the gate and 
the masonry. 

How to Characterize the Intrinsic Variability 
of Rainfall. 

The author of this article gives the result of an important analysis of the 
data from the pluviometric stations at Versailles, Lyon and 
Marseille. These interesting researches indicate that it is possible 
to apply in pluviometry in temperate regions the law of propoT- 
tional effect. 


TRAVAUX. 

(In French.) 

No. 54—June 1937. 

The Control of Cement Qualities. Bolomey. 

In this article the author reviews and discusses the use of various tests to 
which a cement can be subjected. He examines in great detail 
the tests for mechanical properties, and describes a new method 
for their determination. 

Re-iNforceu Concrete Structures. Does the use 
of Rapid Hardening Cement Increase the cost to 
any Appreciable Extent ? 

No. 58—October 1937. 

Study of the Removal of Alluvia from the head of 
a Canal by Scouring Apparatus, and Verifica¬ 
tion of the Results Obtained on a Reduced 
Scale Model. 

The general conclusion from the tests described is that the nature of the 
materials employed is of little concern, but the important factor 
is the period over which flow is allowed to take place. 


Bonnet. 

Blockmans. 

Lamoen. 
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TtOt Girder without Diagonals fob Rioid STRUC¬ 
TURES. (VlERENDEEL GIRDER). 

The article gives details of design of this type of girder. 

Mbthods of the Study of Waves. Lanas. 

This describes the methods used to study wave action in connection with 
the design of jetteis, etc. 

The Employment of Metal Sheet-filing in Coast 
Protection Works. 

AGRICULTURE AND LIVE-STOCK IN INDIA. 

Volume VII. 

Part VI—November 1937. 

The Biological Control of Insect Pests. Isaac. 

Insect pests injurious to crops are usually controlled by a variety of ways 
which may be classified as mechanical, cultural, chemical and 
biological. The biological method of control is based on the fact 
that insects are very often checked in their multiplication by 
other organisms which are their natural enemies. In this article 
the author describes some of these organisms and gives a brief 
review of biological control of insect pests as attempted in various 
countries. 

A Note on Composting Organic Matter by the use Gadgil. 

of Chemical Starters. Hegdekatti. 

This article embodies results of experiments undertaken to prepare 
organic manures by the use of different types of chemicals as 
starters. The need for this method was felt for localities where, 
due to the paucity of cattle, their excreta are not available for 
composting organic matter. The trials were made with dry 
and fallen leaves, twigs, rice husks, betel husks, rice straw, etc. It 
was found that in the absence of cattle, organic wastes could be 
composted with chemicals. Ammonium sulphate with calcium 
carbonate was found to act very effectively. Though this 
method is not cheaper than the method of composting with cattle 
excreta, it has scone advantages amongst which may be mentioned 
the following: 

(1) It is a much quicker method, taking only about three 
months as against ten months required for the 
usual method, 

(2) It yields a final product very much superior to that given 
by the cultivator’s method. 

(3) The presence of lime in the product is good for aoidio 
soils. 

Economic quantities of the chemicals necessary are given and 
costs are also worked out 
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CURRENT SCIENCE. 

Volume VI. 

No. ^October 1987. 

Contains nothing of interest to irrigation engineers. 
No. 5—November 1987. 


Letters to the Editor. 

Assimilation or Atmospheric Nitrogen by Ger¬ 
minating Peas. 

It is reported that in the course of certain studies carried out in the 
department of bio-chemistry, Indian Institute of Science, Banga¬ 
lore, definite evidence has been obtained to the effect that there is 
direct assimilation of nitrogen from the air by germinating peas. 
Some of the quantitative results obtained are given and it is 
mentioned that further investigations are now in progress. 

Testing Laboratory Experiments on Mortars 
and Brick Piers. 

A series of investigations recently undertaken in the Testing Laboratory 
of the University College of Engineering, Bangalore, on brick 
piers, lean cement mortars, and composite mortar are mentioned, 
and some of the more inportant results are summarized. Tensile 
and compressive strengths against period of setting for mortars 
of neat cement to mortars upto 1 in 10 proportions are being 
investigated. Some of the results obtained are mentioned 
below: 

(1) Lime mortar of 1 to 2 J proportions mixed witfr 10 per 

cent, of cement by volume shews an increase of 
compressive strength by 200 per cent, and of tensiles 
stres by 60 per cent. 

(2) Strength of a brick pier with minimum thickness of 

joints of 1/8* with 1 to 3 lime mortar is much less 
than with cement mortar of even 1 to 10 proportion. 

The Forest Research Institute, Dehra Dun. Sabharwal. 

A short history, with an account of the present activities of the Institute 
is given herein. The Wood Technology Section, Timber Season¬ 
ing Section, and Timber Testing Section are carrying on useful 
work on timber as a building material. Information and advice 
(mu matters connected with timber are available at the Insti¬ 
tute. 
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Water Rb4 tnopBMiNTs of Chops. Tamhane. 

Iyengar. 

Chandnani. 

Investigations were carried out in Sind to determine the exact water 
requirements of different crops in the Lloyd Barrage area. The 
investigations were concerned with the following aspects of the 
question: 

1. Minimum quantities of water needed to produce normal 

yields of the more important crops. 

2. The mode of distribution of the total quantity of water 

required by the crop during the growth of the crop. 

3. The effects of a larger or smaller supply of water than 

the optimum. 

4. The effect of different total quantities of water on soil 

and plant performance. 

5. The optimum soaking doses. 

The results of some of these investigations are given in this article. 
The experiments were conducted with two varieties of wheat and 
two varieties of cotton and covered a period of seven years. 
Duties of 100 for kharif and 200 for rabi were taken as standard 
for purposes of comparison as recommended by the Baker Lane 
Report. The yield obtained with different quantities of water is 
tabulated. The experiments show that duties of 100 for cotton 
and 200 for wheat are the optimum and cotton is definitely bene¬ 
fited by a more intensive supply of water during the later stages 
of its growth than with an even distribution at equal intervals of 
time. 


INDIAN AND EASTERN ENGINEER. 

Vol. LXXXI. 

No. 4—October 1937. 

Trends in Dam Design, Part I. Johnstone Taylor. 

This is the first of a series of three articles in which present day tendencies 
in the design of dams are discussed. Recent studies and inves¬ 
tigations have placed the problem of the design of dams on a more 
scientific basis. The mass concrete gravity dam of the present 
day with modern, facilities of mixing and placing concrete is a 
cheaper and safer structure as compared to its predecessor of 
cutstone masonry construction. The arch dam came into being 
as a result of an attempt to evolve a type of structure more econo¬ 
mical than the gravity dam. Some important factors in the stabi¬ 
lity of mass gravity dams which have come to light in recent years 
are discussed. These include uplift pressure, sliding •action, and 



seepage, A few typical examples or gravity oapwi oi reoeii^ ins¬ 
truction are mentioned ana their main features described. 
Amongst these are the Laggan Dam of the Loohabqr water power 
scheme, the dams of the Galloway water power scheme, the 
Chambon dam in France and the Mettur Dam in India. The 
Chambon Dam is the largest dam of its type in Europe 
being 450 ft. high. The author also mentions that although 
designated as barrages, such structures as the Lloyd Barrage in 
Sind, and the Nile Barrages are in reality dams of no mean 
height with problems in design and construction similar to those 
encountered in the case of dams, though serving a different 
purpose. 

Regional Water Scheme Costing £45,000,000. 

The principal details of the Los Angeles Aqueduct (Colorado River 
Aqueduct) which is designed to convey water from the Colorado 
River to towns in Southern California are given herein. The 
Parker Dam is under construction across the Colorado River at a 
point 155 miles below Boulder Dam. It is proposed to construct 
the headworks and intakes for a 239 miles long trunk aqueduct 
at Parker Dam. The aqueduct comprises 46 tunnels averaging 
a total length of 85 miles, 75 miles of concrete lined open channels, 
55 miles of concrete conduits in open cut, and 24 miles of siphons. 
The longest tunnel will be 13 miles in length. There will be 5 
pumping stations for lifting the water to the high lands for which 
it is intended. The plant at each station is intended to be of 
nine units, each with a capacity of 200 ft. sec. the lift ranging 
from 150 ft. to 440 ft. (Also see page 79 of Bulletin No. 7.) 

Mettur Hydro-Electric Development. Dorai Rajan. 

The first stage of the Mettur Hydro-Electric Scheme will be completed 
in October. This article describes in brief the scheme as com¬ 
pleted so far and gives a few interesting details regarding the 
power house and the generating plant. The next big scheme under 
contemplation by the Madras Government is the Papanasam 
Hydro-Electric Scheme in the Tinnevelly District which is esti¬ 
mated to cost about 2 crores of rupees. 

Steel Research Laboratories at Jamshedpur. 

The Tata Iron and Steel Company have recently opened their new Tech¬ 
nical Control and Research Laboratories which are the first of 
their kind in India. Details of the building housing the labora¬ 
tories and their equipment are described. Testing of metals and 
other research work connected therewith will be carried out at 
the laboratories. 

IrrigattON in India. 

♦ 

A review of the press note of the Government of India published recently 
dealing with the progress of irrigation in India. Some facts and 



figure? regarding the extent and importance of irrigation works in 
India which are not known to many arte presented in this note* 
One sixth of thte total crops produced in British India is irrigated 
by the irrigation systems constructed during the British Ad minis- 
tratioq. The area, irrigated in India exceeds the combined total of 
that in the six countries which stand next atnongst the world’s 
largest irrigating countries. There are about 79,000 miles of 
Government channels irrigating over 40 million acres in British 
India. Irrigation works of India rank amongst the largest in the 
world. The Sukkur Barrage system in Sind commands an area 
one and a half times that of Palestine. The Sutlej Valley Project 
in the Punjab serves an area exceeding the total cultivable acreage 
in Egypt and the Sudan. The Sarda Canal in the United Pro¬ 
vinces commands an area equal to that acreage. The Ganges 
Canal commands a gross area of 5| million acres. 

In length of waterways, the Lloyd Barrage system leads with its 6,600 
miles of channels. The Cauvery Delta System is 5,400 miles, and 
four other systems total 3,000 miles each. The Ganges Canal has 
4,000 miles of waterways. 

India has also many gigantic dams amongst which are mentioned the 
Lloyd Dam at Bhatgarh, in the Bombay Presidency, the Wilson 
Dam at Bhandardara also in the Bombay Presidency, the 
Nizam-Sagar Dam in Hyderabad State which is nearly 3 miles 
long, and the Mettur and Periyar Dams in Madras. 

The total capital outlay on these works up to date is in the neighbourhood 
of 160 crores of rupees, and the value of the crops raised with the 
assistance of these works is 100 crores annually. The gross reve¬ 
nue amounts to 13 crores and the working expenses amount to 5 
crores. The net revenue is 8 crores of rupees which represents a 
return of 5J per cent, on the capital outlay. The criterion of 
productive irrigation schemes is that they should ensure a net 
return of 6 per cent, on the capital outlay, but besides direct 
return, irrigation schemes are also responsible for an indirect 
return in the shape of increase in land revenue, railway receipts, 
postal and custom receipts, etc. The Central Board of Irrigation 
has launched a survey to estimate the gross value of irrigation 
schemes in the way of revenue from all sources with a view to 
obtain capital for new projects on easier terms. 

A new development in irrigation in India is the production of power at 
canal falls and using it on a large scale for irrigation from tube 
wells. Electricity is being generated at the Mettur Dam and a 
comprehensive grid system is in operation in the United Provin¬ 
ces. A tube well irrigation system has also been initiated in the 
United Provinces. 

A proposal is also under consideration to set up a Central Research 
Station under the aegis of the Central Board of Irrigation to deal 
with the many and varied problems that arise in irrigation en¬ 
gineering. 
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Miscellanea. 

Irrigation Project. 

A project estimated to cost about two crores of rupees has been taken 
in hand by the Baroda State Government. It includes a masonry 
dam across the river Jhankari. 

Power Project. 

The Mysore Government have accorded sanction to the Shimsha and Jog 
Hydro-Electric Schemes which are estimated to cost approxi¬ 
mately 56 lakhs and 200 lakhs of rupees respectively. 

No. 5—November 1937. 

Trends in Dam Design—Part II. Johnstone Taylor. 

Various types of arch dams are discussed in this article. Main principles 
of design are briefly touched upon and some existing dams of this 
type are described. Construction procedure of one of the dams 
is briefly described as a typical example. 

The Marconahally Reservoir Project in DoraiRajan. 

Mysore. 

Details are given of a proposed reservoir project in Mysore for irrigation 
storage. The reservoir will be formed by a masonry dam 
446 ft. long flank by two earthen embankments 2,508 ft. and 
2,310 ft. long across the river Shimsha. There will be one 
irrigation sluice on the left bank 33 ft. above the riverbed capable 
of discharging 250 cusecs, for irrigating 10,000 acres. The main 
channel is 18§ miles long with a bed width of 18| ft., depth 
of water ft. and slope of 2 ft. per mile. Brief details 
are given of calculations for yield from the catchment and capa¬ 
city of the reservoir, and costs of works. 

Sarda Canal Scheme. 

A brief note describing important features of the Sarda Canal Project 
based on a recently published press note. (See page 115 of 
Bulletin No. 7). 

No. &—Decetnber 1937. 

Storstrom Bridge. 

Describes the important features of this bridge and gives brief details of 
its construction. (See under “ Civil Engineering and Public 
Works Review ” for September 1937 in this Bulletin.) 

A new Theodolite. 

A new mid improved type of theodolite of recent manufacture is des¬ 
cribed, and its special features are mentioned. 
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Welding of Bridges in India. 

Electric arc welding was introduced in the bridge department of the 
North Western Railway about six years ago. The plants in use 
and some recent works where welding has been successfully 
carried out are mentioned. 


Bridges. 

Features of portal frame bridges, a number of which have recently been 
built in Oxfordshire, are discussed. The advantages of this type 
of bridge over the ordinary girder bridges are described. 

Trends in Dam Design—Part III. Johnstone Taylor. 

Earth and rock fill dams are dealt within this article. Recent practice 
in earth dam design and construction is described and two re¬ 
cently constructed dams, namely, the Hume Dam in Australia and 
the Taf Fechan Dam in South Wales are briefly described as 
typical examples. Rock fill dams are of comparatively recent 
origin. Features of this type of dam are described with reference 
to recent structures which include the Treig dam in Scotland 
and the Shing Mun Dam in China. 

The Students Section : 

Engineering Estimates, Contracts and Specifi¬ 
cations. Antia. 

Specifications for Coffer dams, well foundations and blasting operations 
with explosives are given. 

THE INDIAN CONCRETE JOURNAL. 

Vol. XI. 

No. 10—October 1937. 

Recent Developments in pile foundations. Upson. 

The purpose of this paper is to review and discuss in detail methods and 
developments in the field of concrete piling for foundations. 
There are two classes of concrete piles, the precast and the cast- 
in-situ. In the former the recent developments are few. In the 
later there have been improvements and advancement that are 
significant to the engineer. The cast-in-situ piles are of two 
types, the shell type and the shell-less type. In Europe and the 
for east, the precast and shell-less type are favoured. Several 
types of shell and shell-less concrete pUes of recent development 
are described and the advantages and disadvantages of each are 
discussed. Results of tests on six types.of .pile driven on the site 
of the United States Court House, New York City are given. It 
is pointed out that the shell type of pile is more favoured by 
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engineers and consequently much effort and ingenuity has been 
expended in its development. A recent development is tWtose 
of pre-cast concrete piles fo* providing watertight waits, and a 
Reinforced concrete sheet pile sea wall in Venezuela is described 
as an example. Several methods and materials have been 
developed for making the surface of concrete exposed to the 
action of water waterproof. These include surface coating with 
asphalt, tar, heavy oil, etc. These methods are briefly outlined. 
Considerations of load and nature of foundation which should 
govern driving of piles of different types are discussed. 

Three span reinforced concrete bridge design in 
the Isle of Ely. Hill. 

This article is continued from the previous issue and describes the 
design of a three span reinforced concrete bridge with cantilevers 
and suspended slab centre span. Details of calculations for the 
design of the various members of the structure are given. 

Tests on Shrinkage of Concrete. Shank. 

Portland cement shrinks when it is exposed in relatively dry places. 
A shrinkage tendency in combination with some restraining 
agency such as reinforcing steel develops into a condition of stress. 
When shrinkage of concrete takes place in reinforced concrete, 
stresses are set up (tension in the concrete and compression in 
the steel), which may be mitigated somewhat by the plastic flow 
of concrete. The plastic flow of concrete is the action of defor¬ 
mation of concrete without the development of proportionate 
stress under some deforming agency, so far, much of the 
research work on shrinkage deals with the total amount of 
shiienkage and not with the rates of shrinkage at various ages. 
This is important because the strength and plastic properties 
of concrete vary with age, and rates of shrinkage must 
vary as well. In this article are presented observations of 
shrinkage on a few plain concrete and reinforced concrete 
specimens carried out at the Engineering Experimental Station 
Ohio State Univertsity about 2 years ago. The specimens were 
made with five different cement water ratios. After 28 days at 
70 deg. F. and 100 per cent, humidity the specimens were put 
into room atmosphere and measurements were taken on them 
for 500 days. The shrinkage of plain concrete specimens has 
been shown graphically in millionths of an inch per inch for 
500 days. In the case of reinforced concrete specimens, the 
contraction of the steel was measured by means of the strain 
gauge. The total shrinkage stress in the reinforced concrete 
as computed from a formula given by the author is also shown 
graphically. Results as shown by the curves are interpreted 
and discussed' in sortie detiiit 



TRENDS m DESIGN AND CONSTRUCTION OF, GpNCRETE 
Pavements. Gilkey. 

Important factors which should he taken into consideration in modem 
concrete road design are discussed in this article. These include 
drainage, joints, and control of construction operations. Re¬ 
quirements for a highway for speeds of 60 miles an hour are 
laid down. Various types of joints, their spacing and dowelling 
of joints, subgrade treatment, and control of concrete quality are 
discussed. 


No. 11.—November 1937. 


Design of arch roofs. Terrington. 

The object of this article is to describe the methods of calculating 
bending moments, thrusts, and shears at any point in the type of 
arch generally used in roof work and to illustrate their use in 
practice. It is the first of a series of two articles published in 
“ Concrete and Constructional Engineering ”, see Quarterly 
Bulletin No. 7, pages 30 and 32. 

Three span reinforced concrete bridge design in 
the Isle of Ely. Hill. 

This is the final article of a series of three describing the design of various 
types of reinforced concrete bridges which are being built to 
replace some old bridges in the Isle of Ely. The two previous 
articles dealt with the design of a continuous three span type and 
a suspended slab centre span type with cantilevers. The present 
article describes the design of a continuous centre span bridge 
with end cantilevers. The central span is 45 ft. and the end 
cantilever spans are 16 ft. each. Details and calculations for 
design are given and the arrangement of the reinforcement is' 
discussed. 

Filler Joist Floor. Vasudevan 

Filler joist floor is a flat reinforced concrete or reinforced brickwork 
slab floor in which steel joists or old rails are used as reinforce¬ 
ment instead of the usual steel rods. This article describes the 
method of design of floors of this type. 

The construction of a small concrete bridge. 

This article describes the construction of a small slab bridge such as 
may be used over narrow streams. No reference in made to the 
design of the slab and it is assumed that walls are already in 
existence along the banks of the stream for the slabs to rest 
upon* The clear span assumed is 8 ft. The preparation of 
the existing walls, construction of bearing beams resting on 
these walls to support the slab, shutterings calculating, length 
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of and placing reinforcements, proportioning mixing and placing 
concrete and other practical details of the work are described. 
It is recommended that the centering of the slab should be left 
in position for at least fourteen days and the slab should be 
covered to keep it moist for at least 7 days. 

Polished in situ floors, walls and precast concrete. Burren. 

Describes the process of obtaining an evenly polished surface 
on concrete floors or walls. The polished surface is more 
easily cleaned and more hard wearing, and lends itself to 
artistic treatment with the use of various coloured cements and 
aggregates. 

No. 12.—December 1937. 

Note on reconstruction of miles 20-29, Sitapur 
Bahraich road. O’Dowd. 

Construction operations on the reconstruction work which consisted of 
laying concrete tracts for heavy bullock cart traffic on one side 
of the road are described herein. 

The Chambon Dam, France. Rich. 

This is a concrete gravity dam constructed in France. Details of con¬ 
struction operations are described. Cement was carried to the 
site of the dam by a cableway miles long extending from a 
railway terminus to the site. The layout of the concrete plant 
is described. Details of drainage galleries, contraction joints 
and other accessories are given. The dam is 960 ft. long, 440 ft. 
high and 230 ft. thick at the base. It will create a reservoir 
impounding 1,900 million cu. ft. of water. 

A Road Design Supplement is included with this issue which gives 
extracts from a paper by Mr. R. Trevor Jones, Superintending 
Engineer, Punjab entitled “ Some notes on the layout of rural 
and suburban roads in the Punjab ”. Illustrations of sections 
of various roads in India, Germany, Holland, Italy and Belgium 
are also included. 

INDIAN ENGINEERING. 

Vol. II. 

No. 4.—October 1937. 

Notes and Comments. 

Mysore electrification. 

An important scheme for the generation of electricity is shortly to be 
undertaken by the Government of Mysore. The proposal is to 
construct a dun across the river Shimsa near Sivaaamudram 
, • where there is a fall of about 600. ft. Another power generation 
scheme is also under consideration at the famous Jog falls in 
Mysore. 
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MSOHNA Bridge. 

A railway bridge is under construction, across the river Meghna in 
Eastern Bengal, on the Assam Bengal Railway. It consists of 
seven mid-stream spans of 336 ft. and six approach spans of 
105 ft. each. -The piers are built on well foundations. All the 
steel work for the bridge has been manufactured in India. 


No. 5—November 1937. 


Editorial. 

The editor reviews in brief the subjects discussed at the annual meeting 
of the Central Board of Irrigation held in Delhi in early Novem¬ 


ber. 


Notes and Comments. 


Bihar Power Scheme. 

It is reported that the question of generating electricity in the Province 
of Bihar with a view to providing tube-well irrigation in rural 
areas is being considered by the Finance Minister. 

Indian Irrigation Problems. 

Further comments on the annual meeting of the Central Board of 
Irrigation held in Delhi early in November. 

Current News. 


Cawnpore Water Supply. 

During recent discussion on the Cawnpore Municipal Board’s pro¬ 
posals for the extension of its water-supply scheme, Mr. M. R. 
Richardson, Chief Engineer of the Irrigation Department agreed 
to 20 million gallons of water per day being supplied from the 
Lower Ganges Canal provided the Board increased tk e carrying 
capacity of the existing channel. 

Consideration op silt in the design and maintenance 

OF OPEN EARTHEN CHANNELS. Khanna. 

In this article the author discusses the silting of irrigation channels and 
measures to eliminate conditions which tend to silting up of such 
channels. The universally accepted conception with regard to 
silting is that the greater the slope and hi g her the velocity of 
flow in any channel the greater must necessarily be the power 
of transporting heavy particles of silt. This conception is 
simple and demonstrably true but its application to the solution 
of silting problems is not so simple. A study of the mean 
velocity formula for earthen channels shows that if velocity 
alone were the requisite condition for eliminating silt from 
channels, the objective could be much better attained by 
building narrow and deep channels than by making channels 
with steep slopes. Steep sloped channels have a tendency to 



draw, into them coarse silt, and to widen thezn^elvee by cutting 
tie sides, which render them liable to be suieS uji. The author 
then discusses the action'of recently developed silt excluding 
devices, ifceae devices prevent the heavily tut laden water 
nearest the bed from entering the oiltaking channel but they 
have their limitations. If the silting trouble is due to coarse 
silt, such devices may be successful. But the author maintains 
that silt troubles are not infrequent on channels in tail reaohes 
where the silt is not coarse. He believes that it is not the heavy 
grade of silt but conditions favourable to silting which cause 
silt troubles. In his opinion, elimination of silting troubles 
may be attained by designing offtaking channels with a free 
fall at their heads. He discusses how the provision of a 
large drop into an off taking channel from the parent helps to 
eliminate silting Broad crested flames with clear standing waves 
are quite as good as free falk. 

Study op the Formula Q—2 • 05 LH 1,6 Khushalani- 

This empirical formula frequently employed for calculating the waterway 
required through flumed structures working under drowned 
conditions is shown by the author to lead to erroneous results 
when applied to the design of waterway for a regulator. The 
theoretical formula for a drowned notch with suitable values for 
the constant term gives more accurate results. 

No. 6. —December 1937. 


Notes and Comments. 

Bihar floods. 

The Flood Conference in Bihar which concluded last month passed 
a resolution to the effect that the damage caused by the 
floods is usually aggravated by embankment and recom¬ 
mended amendment of the Embankment Act and constitution of 
a Flood Committee to advise the Government on flood problems. 

Letters to the Editor. 

Mr. Gurwachan Singh in a letter refers to experiments in the U. P. 
on the reduction of canal losses by the sodium carbonate process 
and says that the experiments were carried out in limited reaches 
and actual losses were less than £ cusec of water. With the 
usual method of discharging observations it is difficult to calculate 
the exact percentage of saving in the canal losses. 

CONSIDERATION OP SLOPES OF FLOW IN THE DESIGN AND 

maintenance or artificial channels. Khanna. 

The author states that the consideration of adequate silt transporting 
slopes should not find any place at all in our code for design of 



artificial chanpefa. Silt grades of natural channels adjust 
themselves according to the slopes of the country through which 
they pass. Steepest channels have the coarsest silts in them 
and have the most pronounced silting tendencies. He refers 
to his book “ Theory of flow of water and hydraulics of rivers 
and canals ” wherein the design of a 5,000 cusec channel for 
Northern India is discussed. Whatever the grade of silt in the 
parent river, a 5,000 cusec canal off-taking from the river 
designed to slopes as flat as 1/12000 or 1/16000 will remain 
absolutely clear of silt if adequately working head is provided for 
the canal. The silting up of flat sloped artificial channels in their 
head reaches in a natural process by which the flow of water and 
transportation of silt adjust themselves to the natural law. In 
designing artificial channels therefore we only need to provide 
for silting up in their head reaches by means of free fall feeding or 
feeding through broad crested flumes with sufficient drops to ensure 
a standing wave being maintained despite the silting up of the 
head reaches. After the question of slope is decided, formulae or 
tables are used for fixing bed widths and depths, etc. Chezy’s 
velocity formula with Rutter’s co-efficients is perhaps the most 
accurate but the values of Rutter’s co-efficients vary with the 
index of rugosity in the channels, which is difficult to determine. 
He recommends the use of a velocity formula, developed by him 
from data of channels used by Rutter and Ganguillet for working 
out their famous formula. In conclusion he quotes the example 
of the Lower Bari Doab Canal main line which “provides a 
warning against the unwisdom of designing slopes of artificial 
channels from considerations of size of silt particles in the 
parent river”. 

THE INDIAN JOURNAL OF AGRICULTURAL SCIENCE. 

Vol. VII. 

Part V.—October 1937. 

Agricultural meteorology ; the prediction op the 

MINIMUM TEMPERATURE ON CLEAR DAYS AT SELECTED Narasimhan. 

stations in India. Ramdas. 

In this paper an attempt has been made to investigate the possibility 
of predicting by statistical methods the minimum temperature 
attained by the air at four feet above ground during clear 
weather from a knowledge of the maximum temperature and 
vapour pressure recorded on the previous afternoon. In 
northern India, abnormally low temperatures are usually asso¬ 
ciated with frost, which is so injurious to crops. By correlating 
data at 19 stations in India, an equation has been evolved 
giving the minimum temperature in terms of the maximum 
temperature and vapour pressure of the previous evening. 



THE JOURNAL OF THE INSTITUTION OF ENGINEERS 

(INDIA). 
vol. xvn. 


August 1937. 

This issue contains the proceedings of the Seventeenth annual 
general meeting of the Institution held in Bombay in Janu¬ 
ary 1937, the annual report for the year ending 31st August 
1936, the presidential address, and addresses of Chairman of 
local centres. Mr. M. C. Bijawat, Chairman of the United 
Provinces centre in his address refers to the progress in 
irrigation during the past eighty years. He draws attention 
to the losses in transportation and distribution of irriga¬ 
tion water and mentions that only of 40 per cent, of the water 
actually reaches the field. He refers to the investigations 
in progress in various Provinces to evolve suitable type of 
lining so as to reduce this loss. Cultivators also due to 
ignorance of water requirements of crops fail to utilize 
usefully the water they receive. In the tube well system 
where water is sold on a Volumetric basis, one cusec of water 
irrigates 4 to 5 acres whereas on the canal systems one 
cusec irrigates about 2 acres. Research on the best means 
of distribution and assessment has been going on for some time 
but as yet no successful system has been evolved. These 
problems require the serious attention of every irrigation 
engineer. 

The following papers are also included in this issue of the journal:— 
Theoretical investigation as to the moments 

AND SHARES IN A RIGID FRAME CONSISTING OF TWO 

STANCHIONS WITH FIXED FEET AND CONNECTED BY Sanyal. 

A CROSS BEAM. 

This paper gives a method of finding out the horizontal thrust, ver¬ 
tical reaction and moments at the bases of the rigid frame 
by the principle of least work. 

Remodelling the channels and sluices in the 

OAUVERY DELTA. Pillai. 

The object of this paper is to describe briefly the field operations 
and calculations made in the remodelling the channels 
and sluices of the Cauvery Delta. The Cauvery rises in the 
Western ghauts and flows eastwards into the Bay of Bengal. 
At the head of the delta the river trifurcates into three branches 
. the Coleroon, the Cauvery and the Vennar. The Cole- 
roon is the main channel of the river and carries the bulk 
of the fioodwaters into the sea. The Cauvery and Vennar 
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«p the principle arteries for the delta irrigation and they 
divide and subdivide into innumerable branches which 
form a net work of distributaries all over the delta. Irri¬ 
gation in the Cauvery delta dates back to very ancient 
times and there is evidence to show that these distributaries 
traversing the delta are not natural branches, but properly 
aligned channels running on the highest levels. Irrigation 
in the delta is carried out by means of sluices in the distri¬ 
butaries and irrigating ohannels leading therefrom to the 
area to be irrigated. The rivers in the delta have silted up 
progressivly and the sluice have very large openings and 
have also silted up considerably. Other defects in the delta 
irrigation system include absence of regular supply, dis¬ 
proportionate supply in upper and lower reaches, and occa¬ 
sional floods. Some of the defects will be removed by the 
operation of the Mettur Dam. Remedies are suggested for 
silting trouble in the rivers and channels in the delta. The best 
treatment is considered to be the training of the rivers so that 
they may flow in uniform channels of curtailed width. The 
remodelling of the sluices was also necessary in view of their 
openings being very large in proportion to the area to be irri¬ 
gated and also because of their having silted up. The prin¬ 
ciples adopted in remodelling the sluices are set forth and the 
field work done is described. A duty of 45 was adopted for 
the remodelling, and the sills of the sluices were raised to conform 
to the silted bed in front and rear of the sluices. Calcula¬ 
tions of vent sizes are given and also a typical example of 
“ Report and Hydraulic Particulars for Remodelling a Sluice.” 
(See Bulletin No. 5, page 12.) 

The Design of Masonry Gravity Dams. Williams. 

This paper was awarded the Viceroy’s prize for the year 1936. In 
his introductory remarks the author says that the problems of 
distribution of stresses in masonry dams and their stability have 
formed the subject of much theoretical and practical research 
during the last 80 years but no standard profile that has met 
with general acceptance' has hitherto been evolved, and the 
shapes and proportional dimensions of the m^ny dams that have 
been erected in all parts of the world have varied considerably. 
The fundamental principles on which the design of gravity dams 
should be based are generally agreed upon but it is in the practical 
application of those principles that opinions have differed. The 
author believes that it is possible to design standard profiles 
which, with comparatively slight modifications, could be adopted 
to any conditions. The object of the paper is to show that 
such profiles cap be devised and to explain the methods by 
which their proportions can be determined. The author proceeds 
to discuss mathematically the stresses in masonry dams and 
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their distribution. He traces the development of theories of 
stability of masonry dams comprising the work of de Sazilly, 
Delocre, Rankine, Unwin, Levy, and others. Experimental 
work with models by a number of investigators in the early part 
of the present century is also briefly described and results of the 
experiments are reviewed. The general principles regarding 
the design of masonry gravity dams are then stated and their 
application to the design of dams are illustrated. A standard 
design of a triangular dam 300 ft. high is evolved and dia¬ 
gram showing resultants of stresses on such a dam are 
given. The method of adopting the triangular profile which 
is a theoretical one to the bulkhead type in which the pointed 
upper end of the triangular section is replaced by a rectangular 
crest is explained and a diagram of stresses in a bulkhead 
type dam is given. Overflow dams in which the top and the 
downstream face follow the lines of a curve arc treated in the 
same way and the procedure of arriving at the curvatures is 
explained. Having arrived at the standard profiles, the author 
gives a table showing the heights and cross sectional areas of 
twenty dams built in various parts of the world between 1594 
and 1934. The cross sectional areas of the standard dams of 
the same height are also shown in this table, and the percent¬ 
age by which the area of the actual dam exceeds or falls short 
of the area of the standard section is worked out. The profiles 
of these dams are given in a separate plate. The author con¬ 
cludes that the majority of gravity dams hitherto constructed 
are unnecessarily massive and considers that the triangular 
profile modified to suit the bulkhead or overflow type as des¬ 
cribed in this paper can be used for dams up to 300 ft. high provid¬ 
ed that correct proportions are maintained and the dams are 
constructed of first class materials, founded on solid rock, with 
proper precautions to prevent leakage under the dam and to 
provide for internal drainage. 


Flow of Water over Masonry Weirs and Notches. Garga. 

This paper describes work in connection with the calibration of certain 
falls and discharge sites on the Saxda Canal and presents a 
critical study of the results obtained. The procedure of taking 
discharge observations and the instruments used are described. 
Three types of weir falls were calibrated : flails with narrow flat 
topped weirs ; falls with broad crested weirs ; and weirs with 
trapezoidal notches. The calibration of each type is dealt 
with separately. In each case observed discharges over crests 
are plotted against actual depths of water observed at site and 
equations to the lines are obtained by applying the method of 
least squares. The equations are of the exponential type and 
give the discharge in terms of the length of crest and depth of 
water in case of narrow and broad crested weirs, and in terms 
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of the depth of water upcast of notched weirs, i: For narrow 
flat stopped weirs equations have been derived with and without 
velocity of approach, and the equations ate compared to Bazin’s 
equations. Effects of height of crest above bed, of downstream 
face batter and of the ratio of depth of water over crest to width 
of crest are discussed, and reference is made to the work of 
Bazin, Steam, Merriman and Gibson in this field. Conclusions 
arrived at from the results of the calibration work are given at 
the end of the paper. Some of the conclusions are as below: 

1. Discharges given by velocity rods are in excess of those 

obtained by current meters by about 2 per cent. 

2. The value of the constant C in the formula for discharge 

over weirs Q=CLH 3 / 2 n °f an absolute constant 
but varies with H. 

3. Discharge is increased by flattening the upstream face batter 

and also by flattening the downstream face batter up to a 
certain limit. 

4. Discharge is reduced if width of the crest is increased. 

5. Discharge over a broad crested weir is given by the 

formula Q=KLG 1,6 where G is the effective depth of 
water over the crest and the value of K is in the neigh¬ 
bourhood of 3.00. (Sec also Quarterly Bulletin No. 2, page 
42.) 

Methods of Economical Deck-Slab Designs. Komi’ 

This paper gives a new method for the design of reinforced concrete 
deck slabs based on. a recently developed theory which the 
author calls the Fopple Marcus Theory. The origina theory 
is due to Dr. Fopple and is too complicated for the average design¬ 
er but has been simplified to give reasonably accurate results in 
practice by Dr. Marcus, and has been incoporated in the Ger¬ 
man Code of Practice. It has been fully dealt with in a paper 
by Dr. Gehler read before the International Congress for Bridge 
and Structural Engineering in 1932. The mathematics of the 
theory is explained and an example of a 20 ft. X 20 ft. slab 
supported on all sides is worked out to illustrate the method of 
slab design according to the new theory. The slab is also 
designed according to Pigeauds’ method which is the conven¬ 
tional method and it is shown that the new method effects an 
economy of 8% in the concrete as compared to the standard 
method. 

Compressive Strength of Brickwork, Plain and 
Reinforced and a Comparative Study of 
Reinforced Brickwork, Reinforced Brickwork 

CONCRETE AND REINFORCED CONCRETE. Datta. 

The author has conducted many investigations and experimental 
researches on reinforced brickwork and reinforced concrete, 
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extending over many years from 1916 onwards. In this article 
he gives the results of some of these experiments ooncrening 
strength of plain and reinforced brickwork, and comparative 
strengths of reinforced brickconcrete and reinforced concerto. 
Results of experiments on the ultimate compressive strength 
of brickwork in cement carried out by Mr. Burnett, Superin¬ 
tending Engineer, New Delhi in 1916-17 are also presented. 
An important result obtained is that while crushing strength 
of plain bricks is about 1525 lbs. per sq. inch, the strength of a 
pillar made of single brick placed one over the other is 
1132 lbs. per sq. inches and the strength of a compound brick 
pillar consisting of two or more bricks in each layer is only 
600 lbs. per sq. inch. The author discusses the cause of decrease 
in strength of a compound brick pillar and concludes that the 
weak point in a brickwork pillar is the adhesion between 
brick and mortar at the joint which brings about its failure earlier 
than in the case of the bricks. Hoop reinforcement in pillars 
rectifies this weakness at the brick joints. From the experi¬ 
ments the author deduces the safe stresses for brickwork, rein¬ 
forced brick slabs and beams, and brick pillars. The compara¬ 
tive strengths of reinforced brickwork, reinforced brick concrete, 
and reinforced concrete are discussed with reference to deflexion 
experiments with beams and slabs of these materials. Stresses 
developed are also worked out and compared. The experi¬ 
ments show that with low percentage of steel there is not 
much difference between the load bearing capacity of reinforced 
brickwork, reinforced brick concrete and reinforced concrete 
slabs and beams. With high percentages of steel, thin R. B. 
slabs and beams stand very much higher stresses than deep 
ones. Finally, the author deduces safe stresses for reinforced 
brickwork slabs and beams. 

In the course of the discussion on this paper, the question of corrosion 
of reinforcements in R. B. slabs and beams with time was raised. 
The author in reply stated that recent examination of certain 
works constructed 17 to 19 years ago shows no evidence of 
corrosion of reinforcement. He also refers to regulations pro¬ 
posed by him for carrying out reinforced brickwork, and re¬ 
inforced concrete works which ensures immunity from any 
corrosive action. 


THE MADRAS ENGINEERING COLLEGE MAGAZINE. 

Vol. YI. 

No. 1.—November 1937. 

Some points in the Design of Reinforced Concrete 

Works. Berry. 

This article deals with general principles of design of ordinary re¬ 
inforced concrete work carried out by local authorities. Theore¬ 
tical requirements are discussed in co-ordination with practical 
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experience, and recommendations are given with regard to safe 
working stresses, the placing of reinforcement, cover to rods, 
and the design of stirrups. The design of simple individual 
members such as footings, columns, beams, slabs, and small 
water tanks, is treated in outline. 

SCIENCE AND CULTURE. 

Vol. 3. 

No. 4—October 1937. 


Moscow—A Sea Port. Cotte. 

A general account is given of the Moscow-Volga Canal which has 
recently been completed. The reasons for constructing the 
canal, the benefits to be derived from it and the main features 
of the work are described. (See page 35 of Bulletin No. 6.) 

No. 5—November 1937. 

Annual Report of the Imperial Council of 
Agricultural Research, 1936-37. 

Editorial review of the report giving brief details of schemes financed 
by the Council and other activities mentioned in the report. 
(See page 115 of Quarterly Bulletin No. 7.) 

Notes and news. ■ 

Agricultural Research in India. 

Recommendations and suggestions made by Sir John Russell in his 
report on the the working of the Imperial Council of Agricultural 
Research are briefly summarized. 

Silver Jubilee meeting of the Indian 
Science Congress. 

The tour programme of the delegates is given and papers of special 
interest which are being presented in the different sections are 
mentioned. List of foreign delegates is also given. 

Science in Industry. 

Stores Department and Indian Industries. 

The annual administration report of the Indian Stores Department for 
1936-37 is reviewed herein. The inspection branch was entrust¬ 
ed with the inspection of the steelwork of the Meghna Bridge, 
and the first instalment of material manufactured by Tata Iron 
and Steel Co., for the new Howrah Bridge. Investigations and 
researches included tests on clay for Quetta buildings and on 
cements for the new Howrah Bridge. 
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No. 6 — Deoember 1937m 

GOVERNMENT SCIENTIFIC DEPARTMENTS AND 
Learned Societies. 

Fifty years ago modern research was unknown in India. With the 
spread of Western ideas during the last fifty years a number 
of Societies and Government research departments have come 
into being. Short accounts of the more important learned 
Societies and Government research departments now existing 
are given herein. The following amongst others are mentioned. 

1. Geological Survey of India. The main duty of the Geological 

Survey of India is the investigation of mineral resources of 
India, but it is consulted by Central and Local Governments 
on engineering questions such as preventing landslips, suitable 
sites for dams and canals with respect to geological structure 
of the strata, prospects of obtaining underground water, 
suitability of rocks for buildings and road work, and the 
construction of earthquake resistant buildings. 

2. Indian Meteorological Department. This department supplies 

forecasts for rainfall and prepares rainfall data for the whole 
of India. 

3. The Survey of India. This department carries out topographical 

surveys and prepares maps for the whole of India. River and 
irrigation surveys are undertaken on payment by those con¬ 
cerned and aerial survey work for civil and military purposes 
is also undertaken. 

4. The Institution of Engineers, India. 

5. Indian Society of Soil Science. This Society was established in 

1935 at Calcutta to cultivate and promote soil science in 
association with the International Society of Soil Science. 

THE FARMER’S WEEKLY. 

Vol. XLVIII. 

No. 1338—February 6th , 1935 . 

Saving on the Irrigation Bill. Pels. 

This article gives a general description of researches in California on 
plant, soil and moisture relationships. The investigations were 
directed to the study of the behaviour of water in the soil. It 
was discovered from these investigations that there is a fixed 
amount of moisture which a given type of soil would hold under 
any circumstances. The water is held between the soil particles. 
Investigations on the rate of consumption of water by plants 
were also made and it was found that the rate of consumption 
of water bore no relation to the quantity available but was the 



same whether the moisture content of the soil was high or low. 
It was also found that a soil would hold a certain percentage 
of moisture which it would not give up to the plant. This per¬ 
centage is called the wilting percentage and the amount of 
moisture over and above the wilting percentage is the readily 
available moisture. The theory that there is considerable 
capillary movement through the soil and that as fast as water 
evaporated from the surface new moisture rose from below to 
take its place until the entire subsoil was dried out has also been 
exploded as a result of investigations. 

These investigations are likely to throw a new light on the practice of 
irrigation and will prevent the wasteful practice’ of over irriga¬ 
tion and other practices based on ideas which have been proved 
to be wrong by the investigations described. 


REVISTA DE LA SOCIEDAD CUBANA DE INGENIEROS. 

(In Spanish.) 

Vol. XXX. 

No. 9—September 1937 . 

No. 10—October 1937. 

Nothing of interest to irrigation engineers in these issues. 

CIVIL ENGINEERING (NEW YORK). 

Vol. 7. 

No. 9—September 1937. 

Closing the Fort peck dam. Larkin. 

“ Every large undertaking involves some particularly delicate and 
crucial operation that may spell success or delay, possiby 
failure. In the case of the Fort Peck Dam this important 
feature was the closure of the main dam throwing the river flow 

through the mammoth diversion tunnels. Even 

with the complete preparations for closure so well described in 
this article, fate intervened in the form of an unexpected slide 
threatening a vital railroad artery. By shifting the point of 
attack to the downstream instead of the upstream toe the 
closure was successfully effected This article describes the 
preliminary operations carried out for the closure, the unexpect¬ 
ed slide which upset the plans for closure as laid out and the 
emergency operations by means of which the closure was 
effected successfully. (See also Bulletin No. 7, page 95.) 
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Th» mobtqeeb E. Collet bridge. Millard, 

This steel structure consists of a 300 feet main span formed by two 
126 feet deck truss cantilever arms resting on concrete piers 
and supporting a 60 feet suspended section, and two anchor 
arm spans at either end of the main span the ends of which are 
tied down to concrete abutments. This bridge was awarded 
the first prize by the American Institute of Steel Construction 
as the finest bridge of its class built in the United States in 
1935. It carries a 30 feet wide roadway. The piers are simple 
pedestals of concrete resting on clay and the abutments are 
each constructed with six reinforced concrete columns restinjg 
on spread footings. Details of design and construction of this 
bridge are described. 

ENGINEERS’ NOTEBOOK. 

Flow on steep slopes. Hedberg. 

The writer emphasizes the fact that flow on steep slopes is distinctly 
a different problem from that of flat grades. All our hydraulic 
theory on flow in open channels carries the proviso that flat 
slopes are assumed. Yet some of the most troublesome prob¬ 
lems are encountered in chutes on grades of 10 to 30 per cent. 
In solving problems of steep flow either it has to be assumed 
that the theory for flat slopes is sufficiently exact for practical 
purposes or models have to be built to demonstrate the best 
design. Observations of flow on steep grades show that in 
many cases neither of these procedures is reliable. A brief 
discussion of the forces at work in flow on steep slopes is given 
and it is shown that the error resulting from the neglect of the 
slope factor in the velocity and pressure heads is considerable. 
Model tests are considered unreliable because of the impossibi¬ 
lity of simulating the phenomena of the entrainment of air. 
Quantitative results must therefore not be expected from 
spillway model tests and only qualitative results are possible. 

Our Readers say. 

Aspects op plood control. 

Comments on the article “ Economic Justification for Flood Protec¬ 
tion’’ published in the May 1937 issue of this journal (see 
Bulletin No. 6, page 81), are made in two letters. The evalua¬ 
tion of flood losses as a basis for determining the amount to be 
spent for flood control, and of benefits of flood control measures 
are further discussed in these letters. 

Current periodical literature. 

Am. Cone . Inst J . Vol.8,No.3,Jan.-Feb. 1937.—“ Earthquake Resist¬ 
ance and reinforced concrete” byCreskoff, gives principles of 
aseismic design in reinforced concrete. 
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Izvestiya Nauchm-Issledovatelskovo Institute Hydrotechnili , No. 19, 
1936. Main results of soil consolidation research at Moscow are 
given. Experimental studies on waterproofing of canal linings 
with bitumen sand mixes, silicate water glass compound, etc., 
are described. 

No. 10—October 1937 . 

Compensatory Works for St. Clair River. Pettis. 

Moore. 

“ For a considerable number of years the levels of lakes Michigan and 
Huron have been progressively lowered by diversions of water 
and by enlargement of the channels connecting lake Huron 

with lake Erie. To restore the former levels, it is 

proposed to construct a series of submerged sills in the St. 

Clair River, the outlet of lake Huron. Detailed 

analyses and model studies of the project have been made. 
Some of the economic and hydraulic factors involved are re¬ 
viewed in the present article ”. 

To decide upon the most efficient type of sill, experiments were carried 
out first in a small flume in the hydraulic laboratory of the 
University of Michigan. Further detailed experiments were 
made at the U. S. Waterways experiment station at Vicksburg, 
and the results indicated that sills with vertical upstream 
faces would secure the maximum efficiency and produced the 
greatest backwater effect. A model of the upper St. Clair 
River was built to a horizontal scale of i : 100 and a vertical 
scale of 1 : 30. The model was 180 feet long and [the minimum 
river width was 8 feet. Preliminary tests, however, showed 
that to reproduce the natural profile, a larger flow was required 
than that indicated by the similitude relationship. The 
experiments were made with a larger flow than was theoretical¬ 
ly correct and another model was built true to scale, in which 
the volume of flow and the profile were adjusted satisfactorily 
to the true similitude relationship. Results obtained from the 
two models were in agreement and indicated that eight sills 
with vertical upstream d faces would produce the backwarter 
rise required. All the types of sill which were tested are 
illustrated. (See also page 95 of Bulletin No. 4.) 

Shear Deformation included in three-moment Floris. 

EQUATION. 

Lateral earthquake forces can best be transferred to the foundation 
by means of floor slabs. These concrete slabs are usually conti¬ 
nuous over several walls and can therefore be analyzed by the 
three-moment equation. In its standard form, this equation 
does not include the influence of shearing forces on the 
moments over the supports. In a slab subjected to horizontal 
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loads the effect of the shearing forces is appreciable. The 
purpose of this article is to derive a three-moment equation in 
which the shearing deformation is included. This equation 
can be applied in the sme way as the standard three-moment 
equation and actually the introduction of the shear term facili¬ 
tates the solution. The author derives the equation and 
demonstrates its application to a typical problem. 

Our Readers say. 

Stereoscopic mappinig in Brazos River region. 

Some further information is presented in this letter in connection 
with the article on “Air-Mapping the Brazo3 River Area” 
published in the July issue of this journal. (See Bulletin 
No. 7, page 77). 

Outstanding features of new building code 
for New York. 

A summary of the principal features of the new code is given in this 
article. 

Current periodical Literature. 

Am. Cone. Inst. J., Vol. 8, Nos. 3 and 5. —“ Study of Subaqueous 
Concrete ” by Anderson. Comparative observations on 
behaviour of concrete deposited under water are given. Effect 
of grading of aggregates and fineness of cement on compressive 
strength is discussed and the best mixture for subaqueous 
concrete is given. 

Am. Cone. Inst. J., Vol. 8, Nos. 3 and 5.—“ Portland-Puzzolan Cement 
as used in Bonneville Spillway Dam” by Clark and Brown. 
Gives the following information about 'Bonneville Spillway 
Dam: general description, location and foundation conditions, 
design of dam, cement investigation and selection, special 
cement specifications, final concrete studies, stress analyses, 
and construction experience. 

Am. Cone. Inst. J., Vol. 8, No. 3. —“ Concrete Rehabilitation Work 
on Uncompahgre Project ” by Reeves. Describes condition 
of 4 miles of concrete lined section of a canal after 30 years of 
operation, repairing of lining with gunite and construction of 
new canal lining. 

No. 11—November 1937. 

Some Engineering beginnings. Kirby. 

“ Although there is basis for the recent claim that engineering did not 
find a place among the learned professions much before the 
middle of the eighteenth century, its beginnings go back at 
least as far as 3000 B. C. Starting in Egypt and Mesopotamia 
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the centre of construction activity later shifted to Rome and its 
provinces. By the beginning of the Christian era, China’s 
Great Wall, Grand Canal, and certain irrigation systems had 
already taken form. Construction of bridges and roads conti¬ 
nued in China and in the New World came to a climax with the 
Incas about 1300 A. D. while Western Europe was still in the 
dark ages. Few records of these early Asiatic and American 

achievements exist. In the accompanying article 

Professor Kirby sketches high lights in the story of engineering 
up to about the year 1750 ”. 

Flood control in New England. 

The New England floods of March 1936 focussed attention upon the 
urgent need for flood protection in that area. The result of 
studies made by both the Water Resources Committee and the 
U. S. Engineer Corps were described in three papers delivered 
before a meeting of the North Eastern Section of the Society 
held in Boston in May 1937. Abstracts "of these papers are 
presented. 

Water Resources Committee recommenda¬ 
tions for New England. Barrows. 

This is the first of the three articles and outlines the recommendations 
of the Water Resources Committee as a whole. The most 
important aspects of the flood control question in the New 
England States are the flood control plans for the Connecticut 
and Merrimack river basins. The Committee's recommenda¬ 
tions suggest a group of 37 reservoirs with a total storage 
capacity of 49 billion cubic feet in the Connecticut basin. The 
reservoir system is intended to serve the needs of flood control 
and power generation. For the Merrimack basin 9 reservoirs 
with a total capacity of 27 billions c. ft. are suggested for flood 
control and power purposes. The plans of the U. S. Engineer 
Corps recommend 20 reservoir projects for the Connecticut 
basin and 5 reservoirs for the Merrimack basin. One third of 
these are to be of the retarding basin type with outlet conduits 
and no gates. In addition to these reservoirs, local flood pro¬ 
tection by dikes is proposed for important cities in the lower 
reaches of the rivers. The plans of the U. S. Corps of Engineers 
however are mainly directed to flood control without taking 
into account other important water uses such as power and provi¬ 
sion for a well regulated increased low-water flow. These aspects 
are cared for in the plans of the Water Resources Committee. 

Army Engineers’ plan for Connecticut valley. Young. 

This article describes in some detail the plan of the U. S. Engineer 
Corps for flood control in Connecticut basin by 20 reservoirs and 
7 dykes. Data for the proposed works with probable coats 
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are tabulated, and the computation of direct and indirect loose* 
and benefits are discussed. An instructive comparison is also 
made of the proposed plan with the Miami flood Control 
Project. 

Army Engineers’ plan for Merrimack Valley 

AND PRINCIPAL MAINE RIVERS. Casey. 

This article describes the U. S. Corps of Engineers plan of flood protec¬ 
tion in the Merrimack basin, which consists of five proposed 
reservoirs with supplementary river walls and channel improve¬ 
ments. The procedure of flood control surveys in the river 
basin is briefly described. In connection with selecting the 
most appropriate method of flood control, the author dis¬ 
cusses the use of reforestation, reservoirs, channel improve¬ 
ments, diversions, and levees in flood control. He is of opinion 
that reforestation measures will not be of material value for 
flood control in the area in question, and the most desirable 
method is that by reservoirs, but tremendous storage capacities 
are necessary. Levees and channel improvement serve their 
best use as supplementary measures of flood control. Summa¬ 
rizing his conclusion the author states that the best solution 
for the control of floods in any large river basin will combine 
a moderate degree of reservoir control with levees in areas where 
flood damage is concentrated, and with a limited amount of 
channel improvement at critical places. He then discusses 
results of investigations in the Merrimack basin and mentions 
emergency relief work which is being carried out. 

The manufacture of structural clay products. Emery. 

Describes the process of manufacturing glazed and unglazed tile and 
architectural terra cotta from the pit to the finished product. 

Geology and Civil Engineering. Hotchkiss. 

The importance of the science of geology to the civil engineer in dealing 
with foundation problems is discussed in this article. Import¬ 
ant characteristics of some rocks and their origin are reviewed, 
and difficulties in studying foundation conditions with labora¬ 
tory examination of samples are discussed. The need for a 
method of making tests on rocks without removing samples is 
emphasized. 

Engineers’ Notebook. 

Use of reinforced brickwork in Lincoln 

Tunnel buildings. Dunham. 

The walls of the ventilation building of the Lincoln Tunnel are being 
constructed of brickwork reinforced with steel rods. Detail* 
of the work and the circumstances which necessitated the use 
of this form of construction are described. 
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FORECASTING RAINFALL BY MEAN SEASONAL 

distribution. Wenderoth, 

A method is described of forecasting rainfall from rainfall data of a 
station covering a period of years. The use of the method is 
illustrated by an example. 


ENGINEERING AND CONTRACT RECORD. 

Vol. 50. 

No. 55—January 13, 1937. 

Flood control measures on the Grand River. Adams. 

The Grand River Valley in south western Ontario is the most thickly 
populated area in the Province. The river and its tributaries 
drain an area of highly productive agricultural lands which 
have been improved by drainage. With the cutting down of 
forests and draining of swamps, which provided summer stor¬ 
age, the intensity of floods has increased tremendously in 
recent years. To remedy these conditions it is proposed to 
construct four impounding reservoirs on the river and its tribu¬ 
taries each with a storage capacity of 10,000 acre feet, and a 
low dam at the outlet of the river from Luther Marsh. The 
reservoirs would be formed by dams across the river valley 
approximately 50 feet liigh. The locations of the reservoirs, 
the anticipated reduction of flood levels, the minimum stream 
flow, and the estimated capital costs are given in tabular form. 
Nature of the diainage area, and investigations in connection 
with the proposed project are described, and the bearing of 
the proposed project on water supply and sewage problems 
of the drainage area of the river is discussed. 


ENGINEERING NEWS-RECORD. 

Vol. 1J9. 

No. 10 —September 2,1937 . 

Concrete Pontoon Bridge Planned. 

A concrete pontoon bridge across lake Washington is being planned 
and if the plans are adopted, the bridge will be the only one of 
its type in the world. It will be 8,000 ft. long and will consist of 
a series of concrete pontoons connected together and anchored 
to a asunken island at a point where the water is 36 ft. deep. 
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Comment and Discussion, 

Berm Deflection. 

Mr. Troelsch gives a method of determining deflections of a continuous 
beam. He considers that once the bending moments are known, 
the deflection of any span of a continuous beam can be obtained 
by treating the span as<a simple span subjected to the continuous 
beam moments. 

Earth core cheapens rock breakwater. Gilland. 

A detached breakwater now being constructed as a protection for Los 
Angeles and Long Beach outer harbours consists of an earth core 
enveloped by a rock fill. Cross sections of the breakwater are 
given. Originally the breakwater was to be a rockfill structure 
but material dredged from the harbour to enlarge it was available 
for the fill and was used with successful results. The equipment 
and methods of placing the fill are described and the economy of 
this composite type of construction is discussed. 

Overseas Road to Key West. Chamberlin. 

Over thirty miles of the railway spanning the Florida Bay are being 
converted into a modern paved highway. The railway was 
seriously damaged by a storm in 1935 and the Railway Company 
was unable to finance the rebuilding of it. It was therefore 
decided to covert the railway into a highway. About 13 miles 
of bridge structures are included in the project. The longest 
bridge is about 7 miles, and consists for the most part of heavy 
80 ft. steel girders on concrete piers, but there is a length of 
about 9,000 ft. of plain concrete 35 ft. span arches. The increased 
width for the roadway has been provided by welding 25 ft. long 
steel beams 10 ft. apart, crosswise on the main girders of the old 
bridges. In the case of the arch spans, the cross beams are set 
in slots cut in the old concrete arches. 

No. 11—September 9 , 1937. 

Unusual Foundation Plant for Long Bridge. 

The Neches River bridge which is being built in Texas is one of the 
largest in Southern U. S. A. The river is only 1,000 ft. wide at 
the site but it traverses a wide expense of salt marsh over which 
the approaches lie, and the total length .of the bridge is 7,700 ft. 
It consists of a 680 ft. cantilever centre span flanked by 374 ft. 
through-truss anchor spans and deck trusses. The approach 
spans are shorter and are of the deck girder and concrete slab 
type. The marsh land on either side of the main stream is in¬ 
capable of supporting even the construction equipment. Road 
building across the swamp for carrying the construction equip* 
ment was out of the question on account of excessive cost. A 
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channel was therefore dredged through the marsh along the line 
of approach piers, to provide for floating equipment. In this 
article the foundation operations are described. The main spans 
are carried by eight pairs of circular caissons 18 ft. to 32 ft. in 
diameter sunk about 100 ft. through the mud to hard clay. 
The approach sapns are supported by low concrete piers resting 
on untreated wooded piles from 70 to 86 ft. long driven on a 
batter. An ingenious driving rig developed by the contractor 
for pile driving is described. The caissons are of heavily rein¬ 
forced concrete, the walls being 4 ft, to 5 ft. thick and they were 
driven by the sand island method (see page 36 of Bulletin No. 6), 
and were sunk by open dredging. 

Evaporation Loss in Covered Reservoirs. Young- 

Investigation of evaporation losses from a covered reseroiur were 
were carried out at La Verne, California. The results are dis¬ 
cussed and the conclusion arrived at is that some conservation 
of water is effected by a reservior cover although not in suffi¬ 
cient quantity if its value be capitalized to pay for the cost 
of roofing. 

Drilled Piles seated in Rock Sockets. 

Foundation work recently completed on a Sanitation Department 
garage building in New York is described in this article. A 
feature of the work is the use of large capacity concrete filled 
steel pipe piles of unusual design. These pipe piles enclose 
steel columns which are extensions of the building columns of 
the superstructure. The pipe piles are sunk by drilling through 
the top soil on to the bed rock. They extend only a short dis¬ 
tance into the bed rock. An oversize hole is drilled into the bed 
rock from the bottom of the pipe piles to form a socket into which 
the steel columns passing through the pipe piles are extended. 
This socket is filled with grout and the pipe pile is filled with 
concrete up to the top. The necessary length of this socket is 
determined from consideration of bond stress necessary to carry 
the load not accounted for by direct bearing. The unique 
characteristic of these “ foundation columns ” as they are 
called, is that a considerable portion of the load is delivered to 
bed rock not by direct bearing on its surface but by bond in the 
rock which is developed in the rock socket below the pipe pile. 

The load capacity of a " foundation column ” and the value of the bond 
developed in the rock socket were determined by means of a 
special test set-up. The tests and the set-up used are described. 

Road Soil base bound with Cement*. Allen. 

A cement stabilized soil base 1 ft. thick was constructed in Kansas 
U. S. A., in 1936 under a concrete pavement. The soil was silty 
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and very unstable when wet. The construction procedure on 
this work is described in this article. Briefly, the procedure con¬ 
sisted of spreading cement on the top of the pulverized soil of the 
road bed at the rate of 5 lb. per square yard per inch of compacted 
depth and thorough mixing of the cement and the soil; addition 
of water to the dry mix; and rolling with a sheep's foot roller. 
Details of the procedure adopted with practical observations 
on difficulties encountered and improvements needed are given. 

Base Plate Design for Beam taken account of 

Deflection. Bothers, 

In designing base plates to distribute the load from the end of a 
beam to its masonry support it is customary to consider the load as 
uniformly distributed over the masonry. The author considers 
that this assumption is not correct and actual conditions ob¬ 
tained in practice show that the load is not uniformly distributed. 
He analyses the case of a simply supported uniformly loaded 
steel beam resting on top of a column having a cross-sectional 
area equal to that of the base plate and develops a number of 
equations for the design of the base plate based on his new con¬ 
ception of unequal distribution of load on the column. An 
example is worked out illustrating the method of design. Lines 
along which cases with conditions of loading and support can be 
treated are indicated. 

Abutment Settlement studied by Soil Mechanics. Grover. 

That the principles of soil mechanics can be successfully applied to 
predict accurately the bearing power of a soil under a super¬ 
imposed load, has been shown during the course of certain in¬ 
vestigations carried out in connection with the settlement of a 
bridge abutment in Kansas. A study of the subsoil conditions 
and examination of the soil indicated that the settlement was 
due to compaction of a 12 ft. stratum of soil with 36 per cent, 
average moisture content while the liquid limit of this soil was 
found to be only 33 per cent. The investigations are briefly 
described and the results are discussed. 

JffEW uses for Cotton to be studied. 

The Agricultural Adjustment Administration has arranged to provide 
cotton fabric to various agencies for experimental purposes 
along certain specified lines. The experiments will include the 
use of the fabric in the reinforcement of asphalt lined irrigation 
ditches, stabilizing raw cuts and fills along highways, levees, 
revetments, and earth dams, the prevention of soil erosion, and 
reinforcement for road surfaces. 
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No. 12—September 16, 1967, 

The Week's Events. 

Wheeler Dam. 

Wheeler Dam, the second of the Tennessee Valley Authority’s dams 
to be completed and placed in service was formally dedicated 
on September 10, 1937. It impounds a reservoir which carries 
navigation 74 miles upstream of it to the third dam which is now 
under construction. 

Comment and Discussion. 

The Chief Engineer, Pennsylvania Department of Highways gives a 
full account of the expansion joint failures and repairs on the 
- Westinghouse Bridge at Pittsburgh (See page 101 of Bulletin 
No. 7). Details of the joints showing existing conditions which 
resulted in cracking and the proposed method of repair are 
illustrated. 

Experience with Wells in Fine Sand. Archer. 

Ten years’ experience with the well system of Amarillo, Texas shows that 
the problem of obtaining a continuous supply of water from fine 
sand and silt formations has been solved successfully. In these 
wells open screens are used through which the fine sand is drawn 
and ejected. The sand drawn out is gradually replaced by 
gravel introduced at the top of the casing. The details of 
construction of these wells are given. A study of the conditions 
of the installation after 10 years’ operation reveals that the 
capacity of the wells has increased tremendously. 

Concrete Walls as Counterweights. 

A unique expedient has been employed to counterbalance the dead loacjs 
of the steel arch roofs of two aeroplane hangars built in San 
Frahcisco. Two reinforced concrete walls are hung from the 
two ends of the arch steelwork to act as counterweights. The 
steel superstructure of the hangars consists essentially of arched 
trusses with a span of 217 ft. The outer side walls are suspended 
from a portion of each arched truss extended for this purpose 
outside the arch supports. By this means, most of the dead load 
on the trusses was counterbalanced, the stresses in the centre 
portion of the arches were decreased, and considerable economy 
in construction costs was effected. Details of the construction 
are described. 

Earth Shooks at Boulder Dam. 

The revised report of earthquake observations at Boulder Dam shows 
a total of 13 shocks in the month of June of which one was of 
intensity V. In some quarters it is apprehended that 
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there might be important displacements in the vicinity of the 
dam but according to the Director of Coast and Geodetic Survey, 
earthquakes that do not exceed intensity V are not accompanied 
by earth movements that can be measured. Comparison of 
lake level fluctuations with the record of shocks does not indicate 
that a stationary lake level means an absence of earthquakes* 
A naturalist sometime ago mentioned indications of the exist- 
tence of a natural lake on the site of Lake Mead in comparatively 
recent geological times. This suggests that the area may now 
be readjusting itself to a condition of loading that obtained 
previously. 

Non-Shrinking Mortar. 

A liquid with the trade name of “ mortite ” has been manufactured 
which when added in small quantities to brick mortar makes 
it very workable and permits of a smaller quantity of water being 
used for the mortar, thus reducing shrinkage. Mortar made with 
“ mortite ” does not develop shrinkage cracks and does not 
separate from the bricks. 

No. 13—September 23 , 1937. 


The Week’s Events. 

Wpa Dam fails at Kansas City. 

An earthf ill dam near Kansas city failed by settlement of the downstream 
side along half its length. The dam was planned to be 84 ft, 
high and 1,550 ft. long and was nearing completion when the 
failure occurred. It has a puddle clay core and was constructed 
of clay placed in 8 inch layers and compacted with sheep’s foot 
rollers. The dam is 550 ft. wide at the base and was about 50 
ft. wide at the 80 ft. level to which it had been built* 
Foundation failure is believed to be responsible for the failure* 
The foundation material is soft blue shale or clay. Preliminary 
borings indicated the material to be hard and impervious shale 
but later on it was found to be much softer than anticipated* 
A sheetpile cut-off was driven to rock, 50 to 90 ft. below 
ground level. 

Welding for New York Buildings. Fish* 

The new building code for New York city which is to take effect from 
January 1938 makes full provision for welding structural steel* 
During the last eleven years several hundred other American 
cities and towns have given legal recognition to welding. The 
advantages of welding over rivetting are discussed and the 
safety and economy of welded construction are emphasized* 
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No. 14—September 39 , 1937. 

The Week's Events. 

Foundation of Earth Dam fails. 

A further detailed report of the failure of Marshall Creek Dam in Kansas 
is given herein. The cause of the settlement of about 700 ft. 
length of the dam on the downstream side is attributed to the 
failure of the foundation material to support the weight placed 
upon it. This portion of the embankment settled 40 to 60 ft. 
and moved downstream nearly 60 ft. leaving an almost vertical 
face. A detailed cross section of the dam is given and the method 
of construction is described. Details of foundation conditions 
of the site are given and the foundation explorations before 
the construction are described. The top layer of the sub-soil 
for about half the width of the valey consisted of loess under¬ 
lying which there was a layer of blue clay 20 ft. to 30 ft. deep. 
In preparing the site all surface loam down to the loess was 
removed. Inspection of the dam after the failure indicated that 
compaction of the clay was perfect. The slide is under investi¬ 
gation by a board of survey. 

Seepage from Reservoir traced to Earthquake. 

Complaints made by resident in the neighbourhood of San Pedro Con¬ 
crete reservior in Los Angeles that water was seeping into their 
basements led to the discovery of a crack in the bottom extend¬ 
ing the full length of the reservoir. Test holes drilled round 
the reservoir showed that the ground was saturated with water. 
The engineers concluded that the crack was caused by the 
1933 earthquake. The bottom contained many small cracks as 
the concrete was not reinforced. The major crack and all 
other serious cracks were cut out and filled with concrete. 
The bottom was then paved with 2 inches of flexible asphalt 
concrete. Tests after refilling showed only a small amount of 
leakage. 


Groundwater Supplies menaced in New Jersey. 

Groundwater supplies for the large industrial developments in an 
area in New Jersey are being depleted rapidly on account of 
increasing pumpage from the wells. When wells were first 
driven into the sand bed, which is the source of supply, the water 
rose 35 to 40 ft. above sea level while in 1935 the water level 
in some of the wells was as much as 73 ft. below sea level. A 
report dealing with the ir.vestigations has recently been issued 
by the New Jersey State Water Policy Commission. 

Book Notes. 

“ Applied Fluid Mechanics”, by O’ BrienandHickox, 360 pp.$3*50* 

This book discusses recent developments in fluid] flow knowledge 
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and illustrates the application of the principles of these recent 
developments to practical problems. Turbulence, surging, 
cavitation, and other flow phenomena are described in general 
terms. A complete elementary derivation of the equations 
describing the motion of a frictionless fluid is given. Practical 
applications of fluid mechanics principles to weir, orifice, gate, 
pipeline, meter, and open channels problems are discussed at 
length and cover more than half the book. An unusual fea¬ 
ture is a chapter devoted to the principles involved in studying 
open channel flow by geometrically similar and distorted models. 

No. 15 - October 7, 1937. 

No More Floods for Fitchburg. 

Fitchburg is an industrial city in Massachusetts and is situated on the 
North Nashua River which winds through the city. With the 
development of industries several dams were built on the river 
for power purposes most of which were abandoned later and 
fell into disrepair. Plants and buildings encroached on the nor¬ 
mal stream channel, and the river became a dumping ground with 
the result that the waterway was almost completely ob¬ 
structed in places. The city was seriously flooded in 1936 
and a flood control project was taken in hand by the Army 
Engineers. The basis of design was to provide a channel 80 ft. 
wide at the bottom with walls or banks at least 13 ft. high. The 
river improvement programme which is in progress now com¬ 
prises channel improvements, bank protection, and grading of 
the river bed on a reach of five miles on the river. Details of the 
works are described in this article and typical methods and con¬ 
ditions are illustrated. Construction operations are described in 
detail. 

Crest Lengths classify Discharge. Abbett. 

Some interesting results derived from the study of a number of ex¬ 
periments on flow over unsubmerged weirs of different crest 
lengths are discussed in this article. In making this study 
eleven sharp-edged rectangular weirs were used ; crest lengths 
varied from | in. to 48 inches and heads ranged from zero to 1 
ft. The results of experiments on each weir were expressed by 
a formula of the type Q=KLH n and the discharge co-efficient 
K and the exponent n for each of the eleven weirs were plotted 
against the crest length. The graphs so obtained indicate that 
crest lengths between ^in. and 2 inches have a constant value 
of 1 * 5 for the exponent n while crest lengths greater than 8 in¬ 
ches have a somewhat lower constant value of 1 * 465. Separat¬ 
ing these two “ Constant value ” zones is a transition zone in 
which the value of the exponent varies from 1*465 to 1*5* 
A universal weir fromula is therefore impossible. It is seen there¬ 
fore that any attempt to derive an empirical formula for a weir 
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with a constant discharge co-efficient will be restricted to one 
specific crest length and such a formula applied by direct propor¬ 
tionality to any other length will result in error. 

Steel Stresses in Concrete Pipe. Gumensky. 

Whitman. 

A series of tests made recently on large reinforced concrete pipes in 
which the actual strains in the reinforcing steel were measured 
while the pipe was subjected to combined internal and external 
loads is described in this article. Many types of specially con¬ 
structed test pipes 60 inches in diameter were used for the tests* 
They were constructed and reinforced in different ways. Details 
of reinforcement in each type are given. The pipe sections were* 
tested in a machine with a pressure capacity of 135,00016s. 
Strains in reinforcing steel where measured by a strain gauge. 
A comparison is made of observed and theoretically computed 
stresses, and most of the observed stresses are found to be less 
than computed values. In conclusion the authors give their 
findings on the design, reinforcements and behaviour of pipes as 
deduced from analyzing the data collected in this investigation. 

Waterworks Men meet in Maine. 

The fiftysixth annual convention of the New England W T ater Works 
Association was held in September last at Poland Spring Spa. 
The technical programme consisted of a symposium on pipe 
corrosion problems and another on gravel packed wells, papers 
on treatment technique, watershed protection and spillway mode 
tests. The papers on gravel packed wells dealt with recent 
installations and operating experiences with such wells in 
Massachusetts. The importance of thorough tests to insure 
proper selection of well sites was stressed in connection with a 
gravel packed well where careful study of draw down curves under 
various rates of pumping established the limits of the selected 
area to within a 100 ft. square. Another paper describes 
how the substitution of a high velocity tube well by a low 
velocity gravel packed well solved the problem of reducing the 
iron content of the water to a considerable extent. The paper 
on spillway model tests gives details of nodel experiments carried 
out in connection with the design of the spillway for the Bills 
Brook Dam of the Metropolitan District of Hartford county. 

Tolerances and Reinforcing tor titled * Chambers. 

Cylindrical Piers. 

From experience in three recent cases of deep cylindrical pier foundation 
construction in New York City, the writer proposes a method of 
reinforcing deep cylindrical caissons which provides for both 
compression and tension. His contention is that both ex¬ 
cessive compression and tension are present in an eccentric 
pier and both must be provided for. 
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Oabkuob fob Slopes. Stillman. 

Describes a moving platform being used for guniting the soft sand slopes 
of a reservoir embankment for the Rome, N. Y. water supply. 
The men work on the platform thus preventing the fine graded 
earth slope from being trampled. The platform consists of 
four 12 in. x 12 in. timbers, 50 ft. long, placed parallel to the 
embankment slope and supported by two cross beams at the 
top and bottom of the slope. The cross beams are carried by 
18 inch wheels which move along the length of the embankment. 

No. 16-October 14, 1937. 


News of the Week. 

The work of refacing Arrowrock Dam in Idaho is now being carried out 
by the Bureau of Reclamation. Concrete deterioration on the 
face of the dam necessitated chipping of! a layer and providing 
a new slab. 

The Moist Curing of Concrete. Gilkey. 

In this article results are presented of an extensive series of tests at 
Iowa State College on curing carried out with concretes and 
mortars of many aggregates and gradings from several cements 
and for test ages up to a maximum of 4 years. In discussing the 
results the author draws attention to the very great range 
of strengths that can be developed by specimens cast from a 
single batch but cured differently or in different moisture 
states at test. By curing and test condition alone the one year 
compressive strength may often be made to vary between 45 and 
and 135 per cent of the standard cured 1 year strength. Curing 
diagrams are given showing ultimate compressive strengths 
against age, for specimens subjected to different curing processes. 
An important observation is that specimens tested dry are 30 
per cent stronger than wet tested specimens which is an ad- 
vangate on the side of safety since design strengths are usually 
based on wet tested values. 

Comparison of Ruby Dam Designs. Jorgensen. 

The Ruby Dam is a constant angle arch dam of concrete which is being 
built on the Skagit River in Washington for the water supply 
of Seattle*. Comparative estimates for a straight gravity dam 
and a constant angle arch dam were made before finally deciding 
the type to be built. This article compares the two types from 
the points of view of economy and safety and shows the superior¬ 
ity of the arch type. The author concludes: “ The fact that 
no arch dam ever has failed indicates the great reserve strength 
an such structures as compared to gravity dams of which 69 
have failed to date, mostly by sliding ”. 
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Foundation Exploration in Deep Water. Dow, 

This article describes the under water exploration work carried 
out in connection $ with the Passamaquoddy Tidal Power 
Project. The project called for the construction of six rock- 
fill dams across the outlets of Cobscook Bay. The exploration 
work was undertaken to determine the character and depth of 
the clay and the underlying rock in the ocean bed where these 
structures were to be built. Drilling equipment fitted to derrick 
boats were used for obtaining samples of the clay and the rock. 
The equipment and operations are described in detail. The 
project however has since been abandoned. 

No. 17- October 2h 1937. 


News of the Week. 

Purdue builds Laboratory kor Soil Mechanics. 

A modern research laboratory of soil mechanics is now under con¬ 
struction at Purdue University. It will embody a number of 
newly developed devices in soil testing equipment. Its research 
activities for the first two years will be confined to intensive 
studies of the consolidation characteristics of clays and to 
an attempt to develop a more satisfactory apparatus for the 
del emulation of shear. 

Comment and Discussion. 

Fast Reading Stadia Rod. 

A levelling stuff which ensures faster reading and was designed at the 
Newark College of Engineering some years ago is described and 
illustrated. 

Editorial Comments. 

The editor in commenting on Die article entitled Comparison of Ruby 
Dam Designs ” in which the author states that 69 gravity dams 
haw failed while no arch dam has failed, says that the majority 
of failures occurred in the case of dams built in the days when 
dam building and designing was based on empirical methods. 
The failures may therefore more porperly be attributed to short¬ 
comings of engineering knowledge. Arch dams are of recent 
construction and their design is based on recently developed 
engineering knowledge. 

Bad Rock limits Tva Dam Location. 

Chickamauga Dam on the Tennessee River is being built in an area 
where no satisfactory foundation rock can be found. Consi¬ 
derations which limited the location of the dam to this parti¬ 
cular area are discussed. The foundation conditions were deter¬ 
mined by extensive borings. The final site selected contains 
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so many fissures and caverns that proper preparation of founda¬ 
tions has presented some difficult cleaning and grouting problems. 
These are being solved and it is expected that an entirely water¬ 
tight and Stable foundation will be secured. 

Elements of Chickamauga Dam. Warren. 

This article contains a general description of the dam. The dam 
consists of a concrete structure across the main channel com¬ 
prising a navigation lock, a concrete spillway 960 ft. long and 
a power house section. The concrete structure is flanked by 
earth embankments 2,870 ft. and 1,410 ft. long. The spillway is 
of concrete gravity type 111 ft. high with eighteen gates between 
8 ft. thick piers to control the flow. The earth embankments 
are being constructed of rolled clay. The dam will create a 
navigable pool extending 59 miles upstream. It will also play 
an important part in flood control. 

Beam Deflections without Integrating. Hajnal-Konyi. 

The author states that Mohr’s theorem can be applied directly to deter¬ 
mine deflections of a beam under any condition of support. 
Complicated integrations are avoided by this method. Three 
examples are given to illustrate this direct application of Mohr’s 
theorem for the determination of deflections in beams with 
simple and fixed ends. 

Civil Engineers meet with Canadians. 

A joint meeting of the American Society of Civil Engineers with the 
Engineering Institute of Canada as their guests was held at 
Boston on October 6-8. In the technical session three papers 
on difficult construction operations in Canada were presented 
and there wore also several American papers. One of the 
Canadian papers described the construction of the piers of the 
Fraser river bridge which is nearing completion. The bridge 
has a central span of 450 ft. tied arch, continuous with 350 ft. 
side spans. The main piers resting on sand were built as open 
caissons in water 30 to 70 ft. deep. Difficulties caused by flood 
scour are described. In the course of discussion of this paper 
it was remarked by the President of the Foundation Company 
of Canada that many millions of money are wasted in carrying 
piers to rock when they might better be stopped at a higher 
level as at the Fraser Bridge. He held that flood scour might 
have been decreased by shaping the caissons elliptically. He 
considers that vibration in placing concrete should not be used 
in water exposure as the surface produced is less durable. 

The American papers were presented under six of the Society’s technic ¬ 
al divisions and dealt with soil mechanics and foundations, 
city planning, pollution of river water, marine borers, and map. 
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ping. Two of the papers dealing with soil mechanics and found* 
ations namely “ Levees in the Lower Mississippi Valley ” and 
“ Stability of Embankment Foundations ” were published in 
full in the Proceedings of the American Society of Civil Engineers 
for September 1937. Prof. Gilboy in a paper presented an 
excellent general review of soil mechanics knowledge as applied 
to several specific fields. Among other things he mentions that 
the view that the position of the line of saturation in earth dams 
depends on the permeability of the dam and can be kept below 
the toe is unwarranted as modern experience and soil science 
show. He also pointed out that the old aim to make dams 
watertight largely lacks justification. 

No . 18—October 28, 1937. 

Buchanan Dam dedicated. 

The Buchanan flood control and power Dam on the Colorado River 
about 40 miles above Austin, Texas was dedicated on October 
16. The dam is 11,000 ft. long and 140 ft. high and the reser¬ 
voir created will impound one million acre ft. of water. 

Casper Canal Progress. 

The Casper Canal of the Kendrick Irrigation Project (formerly known 
as the Casper-Alcova Project) extends 59 miles from the Alcova 
Dam on the North Platte River and will irrigate 35,000 acres 
of land in Casper Wyoming. The Canal is now under construc¬ 
tion, and four electric draglines are being used for the excavation 
work. Nine syphons across drainage channels and six tunnels 
through ridges arejthc largest of the 150 structures along the canal, 
which include culverts, bridges, waste ways and lined canal, 
sections. Tiiis article presents recent results of dragline opera¬ 
tion, methods used in driving and lining a typical tunnel through 
shale, and other information regarding the aggregate being used 
and mixing plant and procedure. In the lining work of one of 
the tunnels a special sulphate resistant cement is being used as 
the water for mixing concrete was found to contain a high 
percentage of sulphates. In syphons reinforced concrete is 
being vibrated. 

Building in a Box. 

A two storey mercantile building with exterior walls of glass tile has 
recently been completed in Milwaukee under unusual conditions. 
The work was to be rushed through in winter and as glass tile 
construction could not be carried out in winter conditions, the 
whole structure was enclosed in a plywood box with a can¬ 
vas roof. Heat for the enclosure was supplied by steam unit 
heaters. 
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tJwBOONOMic Public Works. 

The economic soundness of a number of large public works undertaken 
by the Federal Government as employment-producing measures 
was discussed at the Boston meeting of the American Society 
of Civil Engineers. Several papers were presented dealing 
with the economic factors of such projects as the Fort Peck Dam, 
the Passamaquoddy Tidal Power Project, Grand Coulee Project, 
Bonneville Project, T. V. A. dams, and the Florida Ship Canal. 
The authors of the papers found all of the major projects under 
discussion to be without economic justification and criticized 
the national administration for withholding from the public 
many of the reports which clearly showed that the projects 
could make no return commensurate with the large expenditure 
on them. 

From Field and Office. 

Pond Bottoms sealed by Bentonite. Davis 

Ponds at the Norris fish hatchery which were losing water by bottom 
seepage ha\e been made tight by the use of bentonite. Three 
ponds roughly square in shape and coveiing about 2 acres each 
were treated. The procedure was as follows . The {Kinds were 
drained and allowed to dry, after which the bottom was ploughed 
to a depth of 8 inches by an ordinary farm plough. After plough¬ 
ing it was rolled with a sheep's foot roller followed by a drag 
to remove surface irregularities. The aica was then staked in 
20 ft. squares and one bag of the material containing 100 lbs. 
was applied in one square, that is 400 square feet The m iterial 
used was giade No. 80 KWK Volclay mined and processed at 
Belle Fourehe. The material was spread by hand and this was 
followed immediately by iaking the material into the top li 
inch of soil. The bottom was then rolled again and dragged to 
a smooth surface and the pond was filled, ft was found that 
in the three ponds the losses which were 350, 270, 167 gallons 
respectively in a certain period wore reduced to 56, 32 and 
17 gallons in the same period. 

No. 19—November 4 , 1937. 

Sinking Caissons in Debris Fill. 

The express highway which is being constructed along New York City’s 
Hudson River waterfront has presented some unique foundation 
problems. The highway consists of elevated steel viaducts 
for a major part of its total length of about 20 miles. These 
viaducts are carried on steel caissons and piles which were driven 
into a filled shore line of buried bulkheads, dumped rock and 
debris. The work has involved sinking of 353 steel caissons 4 ft. 
to 10 ft in diameter, 143 sheeted pits for rectangular piers, and 
driving, evacuating and filling with concrete over 130 miles of 
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steel pipe piles. Main features of the work are described, and 
the difficulties encountered and means adopted to overcome them 
are mentioned. 

King. 

Contract Delays and Interferences. Shields* 

This article deals with the legal aspect of engineering contract work. 
Some decisions of the Court of Claims in cases where contract 
work was increased in cost by delays of Government agents are 
given, and practical rules are laid down for the guidance of the 
contractors whose contracts are unreasonably delayed or inter¬ 
fered with. Various examples of delay and interference which 
may occur are discussed, with reference to the contractor’s 
position in such cases. 

New Type Brush Revetment. Trudeau. 

A type of brush revetment different in construction from revetments 
of similar material used on the Mississippi streams has been 
developed on some of the streams of Western Washington. 
Th esc streams are comparatively short and carry heavy loads of 
debris. The revetment consists of rows of stakes parallel to the 
bank driven at 0 ft. intervals on the river bank previously graded 
to a slope of 1 in 3. The rows are also G ft. apart except for the 
last two or three rows near the water's edge where spacing is 
varied to suit condition*. Brush mattresses are then built, 
first in the water, and then up to the top of the slope. The 
matt ress is tied dow n to the stakes with wire. The steps involved 
m placing the revetment are described witli illustrations, and 
costs arc discussed. The eventual success of this type of revet¬ 
ment depends on silting up of tin' nrnltress, and growth of 
bank protective vegetation such a*? willows or berry bushes. 

No. 20— November 11. I9‘>7. 

Bids asked for High Dam at Grand Coulee Project. 

The Bureau of Reclamation has asked for bids for completion of the 
Grand Coulee Dam, foundation structures for which are near¬ 
ing completion. The I)am is to be 4,140 ft. long, and 553 ft. high. 
.An overflow spillway in the central portion will be 1,050 ft. long 
controlled by eleven floating drum-gates each 135 ft. long and 
28 ft. high. An eleven span reinforced concrete bridge will 
cross the spillway. 

Comment and Discussion. 

Not a Constant-Angle Dam. 

Attention is drawn to certain erroneous statements in the article en¬ 
titled “ Comparison of Ruby Dam Designs ” in the October 
14 issue of this journal. The dam as being built is not a constant 
angle arch dam. 
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Moist Curing of Concerts. 

Certain errors in the tabular statements accompanying the above 
article published in the October 14 issue of the journal are pointed 
out by the author. 

Thirty Years of County-Road Progress. Smith. 

This article describes road construction practice and organization 
evolved during the past thirty years in Wayne County, 
Michigan. Curing of concrete roads, joints, depths of 
pavements and other features are briefly summarized. The 
testing laboratory and the work carried out there are described. 

Balancing Costs in Winter Concreting. MacBride 

In this article a new method is described of finding out the essential 
points in a winter construction programme which bring about the 
lowest total cost in forms, cement, construction time, and heat 
protection methods. It applies to concreting work done in 
abnormally low temperatures where heating methods and 
equipment ar^ used for protecting the concrete. An example is 
given illustrating the use of the method for finding the most eco¬ 
nomical concrete mix, and heat curing period. Some general con¬ 
clusions drawn arc as follows :— 

1. At subnormal air temperatures it pays to maintain concrete 

temperatures at 70 deg. 

2. For air temperatures of 50 deg. or lower, the use of 24-hour 

cement on light construction work results in saving of 
time and heat protection costs. For higher temperatures 
and for mass work ordinary Portland Cement shows 
a favourable cost comparison. 

3. Withl ow time values and milder temperatures a leaner mix and 

minimum of heat protection will usually show a profit; 
but as time values increase and temperatures approach 
freezing it is best to use suflicient heat and a mix which 
will produce service strength within a short time. 

No. 21—November 18,1937. 


The Wekk’s Events. 

Shasta Dam formerly known as Eennett Dam is to be increased in size 
under the revised plans announced by the Bureau of Reclamation. 
It will be a concrete gravity structure 3,100 ft. long, and 660 ft. 
high. It is a part of the Central Valley Project and is to be 
located a® the upper Sacramento River. As originally planned 
the dam was to be about 500 ft. hig h, 
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Skmingb Dam Progress. Warner. 

This article describes progress of operations at the Seminca Dam 
of the Kendrick (formerly Casper-Alcova) Project. Diversion 
of the North Platte River through the recently completed 
diversion tunnel will enable work on the structure itself to be 
started. The following items have been fully completed: 
camp with utilities for 400 men, roads, aggregate and mixer 
plant, excavation of the horizontal and inclined spillway 
tunnels diversion tunnel, and the upstream cofferdam. The spillway 
tunnel consists of an inclined portion at the top followed by a 
horizontal portion and is 30 ft. in diameter, concrete lined. The 
diversion tunnel discharges into the spillway tunnel at the junction 
of the inclined shaft with the horizontal shaft and will be plugged 
off when the dam is completed. The cofferdam consists 
of an embankment of sand, gravel, broken rock, and earth with 
a timber core wall and is 60 ft. high. Brief details of camp building 
operations, tunnelling work, spillway work, rock excavation work 
for dam abutments, and construction plant are given. 

Mat-vibrated Cement Macadam. Pollard. 

An unusual construction process is being used in the construction 
of cement bound macadam pavements at Tecumseh, Nebraska. 
The cycle of paving operations is as follows : graded stone is spread 
on the subgrade, sand and cement for the grout are delivered 
from a mixer on to the stone. After 20 to 30 minutes, a platfrom 
of slotted mats is placed on the work and gasoline driven vi¬ 
brators are wheeled over it to compact the penetrated stone 
and remove excess water and entrained air. The platforms 
are then removed and surface irregularities are corrected by 
adding stone chips and grout. The platforms are then replaced 
and the slab is again vibrated. Finishing is accomplished in 
the usual way by screeding. The slab produced is of high 
quality and penetration of the grout to the entire depth of 6 
inches is carefully checked. The cement used is 9 sack per 
square yard of pavement and the progress is 800 square yard 
of pavement per day. Expansion joints are formed by creosoted 
boards 1 inch thick placed at 100 ft. intervals. 

No . 22—November 25, 1937. 


The Week’s Events. 

A view is given of the concrete lined spillway channel of the Earth Dam 
at Fort Peck. The gate structure consists of 16 vartica! lift 
gates 25 ft. high and capable of passing 250,000 c.ft. per 
second. Each gate is operated by an individual electric motor 
and from the control tower one man can lift any two gates or all 
together. The concrete lined spillway is 1 mile long. 
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Comment and Discussion. 

Mr. Sutherland refers to the Editor’s remarks regarding arch and 
gravity dams in the issue of October 21 and points out that 
arch dams also were built, based on empirical methods of design, 
as long ago as 1611. He says that about one quarter of the dams 
of each type were built in the “empirical” period so that gravi¬ 
ty dams are under no disadvantage for comparison. He mentions 
a number of inherent advantages in the use of arch dams in 
addition to economy. 

Debp Excavation for Parker Dam. 

Uncovering the bedrock for the foundation of the Parker Dam was 
a unique job because of the unprecedented depth of ex¬ 
cavation as compared to the moderate height of the dam above 
the stream bed. The concrete dam is to be 320 ft. high of 
which 85 ft. is to be above stream bed, and 235 ft. below 
the bed of the river. This article describes the work of exca¬ 
vating the foundations, the difficulties encountered in the work 
and the remedial measures adopted. One of the main difficulties 
met with was seepage of water into the excavation pit and a bat¬ 
tery of centrifugal pumps had to be employed for pumping. As the 
excavation went deeper more seepage took place and four 26 
inch wells were sunk to bed rook, two in the upstream and two 
in the downstream slopes of the excavation. These were equipped 
with centrifugal pumps and effectively lowered the level of 
seepage flow. Two rows of steel sheet piling were driven in the 
downstream slope of the excavation to hold the ground and con¬ 
trol the inflow. The quantity of water pumped increased from 
14 cusecs to 37 cusecs by the time the bottom of the excavation 
was reached. The concreting plant is briefly described and 
progress for concreting work in the 'foundations k made so 
far is given. The average rate of placing concrete is 1,700 
cubic yds. per day. 

Flood Runoff from Small Areas. Cochrane. 

“Of the numerous flood-flow formulas that exist, very few are appli¬ 
cable to small drainage areas, and some give values ten to twenty 
times too small for extreme cases of intense precipitation and quick 
run-off. For making approximate estimates of flood discharge 
and comparing one watershed with another it is desirable to 
have a formula containing all of the principal factors, and 
applicable to even the smallest areas. The formulas here 
presented attempt to meet these requirements. They are 
based on the variation in the rate of precipitation with respect 
, to time, and they give results approximating those obtained 
by the use of the so-called rational methods.” 
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Jacking* a corrugated culvert under a Pennsylvania Dyke. 

State Highway. 

Collapse of a culvert under a highway near Pittsburgh led to an ingenious 
method of replacing it. A 36-inch corrugated Armco pipe was 
driven through 200 ft. of fill at a depth of 50 ft. beneath the sur¬ 
face of the road by means of heavy jacks. The equipment, field 
operations and other features of the work are described, and costs 
are given. 

Flood Control in Southern Kansas. Carlson. 

Cowskin creek in Kansas has long been a source of damage to farm 
lands and crops by floods. Flood control measures consisting of 
widening the creek and construction of levees on the two banks 
were recently initiated. Brief details of the work are given. Two 
7 yard hydraulic scrapers powered with 75 H. P. tractors and a 1J 
yd. dragline were used in the excavation. 


JOURNAL OF THE AMERICAN CONCRETE INSTITUTE. 

Vol. 8. 


No. 3 — Janmry-February 1937. 

Portland-Puzzolan Cement as used in the Bonne¬ 
ville Spillway Dam. 


Clark. 

Brown. 


This dam is being constructed on the Columbia River at Bonneville 
Oregon. Consideration leading to the decision to use a special 
t^pe of low heat cement for this dam are discussed with reference 
to the requirements of the concrete to be placed. Preliminary 
tests in connection with selection of cement and results obtained 


are described. Finally as a result of these tests and examinations 
of mass concrete structures where Portland and Portland-puzzo- 
lan cements had been employed it was concluded that tendency 
towards cracking due to thermal changes was considerably less 
for the concretes containing Portland-puzzolan cements. Speci¬ 
fications and acceptance tests for Portland-puzzolan cements 
were evolved and are described, and the characteristics of the 


cement as purchased are set forth. Laboratory tests made in the 
course of routine inspection for acceptance are described and 
results are tabulated. These tests were designed to determine 
shrinkage of mortars and concrete, temperature rise of adiaba- 
tically cured concrete, thermal properties and plastic * and elastic 
properties. Other studies made on the actual work include mea¬ 
surements of temperatures and strains in various blocks, stress 
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analysis, comparison of measured and computed strains, and 
stresses from final cooling. Construction experience and con¬ 
dition of finished concrete are then described* In the concluding 
remarks certain conclusions drawn from the use of Portland- 
puzzolan cements in mass concrete are given and it is recommend¬ 
ed that a method of stress analysis in the design of mass concrete 
dams should be adopted in which the effect of thermal stresses 
is taken into consideration as well as stresses due to gravity and 
water loads. 

Earthquakes and Reinforced-Concrete. Creskoff. 

This paper deals with the distribution and frequency of destructive earth¬ 
quakes in U. S. A., the origin of earthquakes, the nature of 
ground vibrations, their effect on structures, earthquake damage, 
principles of aseismic design and the characteristics of reinforced 
concrete which make it particularly suitable for use in earth¬ 
quake-resistant construction. In conclusion, certain principles 
which should be observed in the design of earthquake-resistant 
structures are laid down, and it is mentioned that reinforced 
concrete is particularly suitable for such structures. 

Cement and Concrete Studies on the Passama- Casey. 

quoddy Tidal Power Project. 

The proposed Passamaquoddy Tidal Power Project necessitated exten¬ 
sive cement and concrete studies in view of the salt water action, 
intense freezing and extensive alternate wetting and drying to 
which the concrete used in the works would be subjected. The 
results of these studies are reported herein. Finally a modifica¬ 
tion of Portland cement was proposed for use as a result of the 
investigations. Specifications of this special cement are given. 

Concrete Rehabilitation Work on the Uncompahgre Reeves. 

Project. 

The South Canal is one of the principal works of the Uncompahgre 
project of the Bureau of Reclamation. It has a capacity of 
1,000 cusecs and consists of 6-8 miles of earth channel, 4*06 
miles of concrete lined channel, five tunnels and one concrete 
syphon. The canal was constructed during the years 1906 and 
1907. Of the 4*06 miles of concrete lined canal, 500 ft. had 
side slopes of 2: 1, 7,000 ft. with side slopes of 1:1 and the 
rest with side slopes of J to 1. Approximately one half the 
lining was reinforced. The lining of the canal in this project 
failed at many places during the operation of the canal for a 
period of 25 years after its completion and in 1934 it was decided 
to carry out a rehabilitation programme of which the repairs to 
the lining was a part. For the portions with £ to 1 slopes con¬ 
taining little or no reinforcement, a new lining of reinforced 
concrete inside the channel was placed, care being taken to secure 
as mu£h bondage with the old concrete as possible. For repairing 



tike reinforced concrete lining guniting wag used. Brief details 
of the works are given. 

Drying Shrinkage of Large Concrete Members. Carlson. 

Describes investigations with specimens of concrete and neat cement 
to determine the volume changes in concrete. The application of 
diffusion principles to the problem of computing drying shrinkage 
in members of various sizes is described. The suitability of this 
method for predicting approximate states of drying is indicated 
by test data on specimens that have been under observation 
for 2 years. 

A Study of Sub-Aqueous Concrete. Anderson. 

Two methods of depositing concrete under water are now commonly 
used. One method uses the tremie tube which is a pipe of fairly 
large diameter and allows the concrete to flow from a hopper 
above the water surface to the interior of the submerged mass of 
concrete. The other method employs the drop bottom bucket 
which is lowered into the water with a load of concrete and when 
the bottom gates reach the surface under water they release the 
load. 

The objects of the study reported herein were to compare the behaviour 
of concrete being deposited under water by the two methods, 
to compare the strengths of the concrete laid by the two methods, 
and to find the best mixture for sub-aqueous concrete. The 
methods of investigation are described, results are discussed and 
conclusions are given. Some of them are as follows :— 

1. Tremie concrete was 17 per cent, stronger than concrete 

placed by the drop bottom bucket. 

2. Mixes which would be considered over-sanded for concrete 

placed in the air give stronger sub-aqueous concrete. 

3. The use of finely ground cement in sub-aqueous concrete 

resulted in marked increase in strength as compared to 

ordinary Portland cement. 


PROCEEDINGS OF THE AMERICAN SOCIETY OF CIVIL ENGI¬ 
NEERS. 

Vol. 63. 

No. 7—September 1937 . 

Measurement of Debris-Laden Stream Flow with Wilm. 

Crittoal-Depth Flumes. Cotton. 

Storey. 

Heavy burdens of erosion debris in streams of the San Dimas Experi¬ 
mental Forest in California have been found to cause substantial 
errors in measurement of discharge at some of the gauging 
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stations where the stream flow is measured with Parshall flumes 
or V-notch weirs. This was due largely to deposition of debris 
on the level approach to the throats of the Parshall flumes during 
low discharge and to the filling of the weir boxes with silt in the 
case of the V-notch weirs. Experiments were undertaken with the 
object of adapting the present stations to measurement of flows 
under all conditions either by improving the debris-transporting 
characteristics of the Parshall flume or failing this, by developing 
a control flume that would function satisfactorily under all condi¬ 
tions. It was also intended to test the effect of construction 
modifications on the rating of Parshall flumes. The experiments 
were carried out in a specially constructed timber flume below 
the outlet gates of the San Dimas Flood Control Dam. Details 
of this flume and of the experimental weir and Parshall flumes 
constructed in this flume are described. Test procedure islex- 
plained and results are discussed in detail. Conclusions are 
briefly summarised as below :— 

1. Construction modifications used in Parshall flumes have a 

negligible effect on their rating. The results indicate 
that the Parshall flume gives accurate results for clear, 
and siltladen flows containing fine material, and is reason¬ 
ably accurate for measuring large flows with bed-load. 

2. Presence of bed-load material substantially influences the 

ratings of Parshall flumes at low stages of flow, though 
resulting errors at high flows are smafl. 

5. No alterations introduced into the Parshall flume succeeded 
in improving its accuracy in small flows with bed-load. 

4 . A new design of critical depth flume was evolved which 
appears to give accurate measurements of discharge and to 
be unaffected by velocity of approach or presence of bed¬ 
load. This flume functions as a broad-crested weir, and a 
general formula for this type has been computed. 

Further model studies of this type of flume are in progress with a 
view to perfecting its design, and results will appear in the closing 
discussion. 

Pre-Stressed Reinforced Concrete and its Possi- Rosov. 

BILITIE8 FOR BRIDGE CONSTRUCTION. 

“ This paper contains a brief citation of uses made of pre-stressed steel 
reinforcement in the past and the development of formulas for the 
solution of special cases.” Basic requirements of the pre¬ 
stressed design are discussed. A mathematical treatment of the 
theory of pre-stressed rectangular beams is given and equations 
are evolved for the design of such beams. Illustrative examples 
are given to demonstrate the manner in which pre-stressing can 
influence the dimensions of a reinforced concrete structure. 
Tests on pre-stressed reinforoed concrete members carried out 
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by E. Freyssinet and otheis are briefly reviewed and show that 
the deflections were small and failure occurred at loads much 
greater than were theoreticallyc omputed. Methods of pre- 
stressing the reinforcement are described. Conclusions regarding 
the use of pre-stressing of reinforced concrete arrived at by the 
author are set forth. Some of the important ones are as 
below:— 

1. In using pre-stressed reinforcement, the tensile stresses in concrete 

are completely cancelled and the compressive stresses that 
occur over the entire cross section tend to prevent the forma¬ 
tion of cracks. 

2. Arrangement of reinforcement is simplified because the diagonal 

tension is appreciably less, and in continuous beams no 
reinforcement is necessary at the top. 

Practical Application op Soil Mechanics : a Sympo¬ 
sium. 

The following papers are included: — 

Levees in the Lower Mississippi Valley. Buchanan. 

This paper deals with the general features of design of levees, and the 
use of the relatively new science of soil mechanics in solving 
unusual problems arising in connection with levee design. The 
three essential features to be considered in the design of a levee 
are the side slopes, foundations, and control of seepage. The 
slopes in use at present in the Mississippi levees are given and 
they vary with the material forming the levee. The river side 
slopes are steeper than the land side slopes. For clay soil, the 
river side slope is 1: 3 and the land side slope is 1:6. For 
sand, the river side slope is 1: 5 and the land side slope is 1:8. 
A method of designing the slope based on the principles of soil 
mechanics is given. For determining the stability of foundations, 
the direct shear test or the squeeze test on specimens of undis¬ 
turbed samples can be used to obtain the ultimate strength of the 
material in situ. The stresses created by levees may be com¬ 
puted by a method described by Jurgenson in the Journal of the 
Boston Society of Civil Engineers, July, 1934. With these data it 
is a simple matter to determine the stability of a foundation or 
the necessary adjustment of design to give a desired factor of 
safety. Methods employed for the control of Seepage are des¬ 
cribed. Seepage problems involving structures founded on per¬ 
vious material are analyzed with the aid of models and the data 
obtained are used to estimate seepage flow and topmost flow line 
in the actual levee section. Other considerations in the design 
of a levee unit are, location of levee, source and placement of 
materials. The nature of the materials plays an important 
part in the stability of a levee. An outline of the procedure of 
testing soil material with a view to determine permeability, 
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cohesive strength, liquid and plastic limits, and moisture content 
is given and an illustrative example of levee design is worked 
out from a set of assumed basic data which in actual practice are 
available from soil test and site explorations. 

Quabbin Dike Built by Hydraulic-Fill Me¬ 
thods. Don. 

The Quabbin Reservoir of the Boston Metropolitan Water District 
will be formed by a main dam and a dike, both full hydraulic fill 
structures, the former being 2,640 ft. long and 170 ft. high, and 
the latter 2,140 ft. long and 135 ft. high: A “ full hydraulic 
fill ” earth dam is one built by transporting the material on to the 
dam in suspension in water, and depositing it in the dam by 
water, a separation of sizes taking place during deposition. The 
construction of a hydraulic fill dam is influenced considerably by 
the rate of consolidation of the core material occuring during 
and after sluicing operations. This paper describes mainly a 
method of computing this rate of consolidation developed from 
data in the case of the Quabbin Dike. This method may be used 
for estimating core consolidation on a similar project when certain 
laboratory test data pertaining to the project are available. 

Borrow pit material investigations in the case of the Quabbin project 
are described. The factors to be taken account of and the 
observations necessary in the control of the deposition of material 
in the dam are discussed. An equation to determine consolida¬ 
tion during construction is put forward and it is claimed that 
observations made on the core of the Quabbin Dike indicate the 
practicability of the use of this equation. The method of use of 
this equation is explained. The “ flow net ” method was used 
to determine the location of flow lines through the dike in order 
to ascertain its requirements for water-tightness and the dimen¬ 
sions of the core. The locations of flow lines obtained experi¬ 
mentally were subsequently checked by a a laboratory model. 
The model tests are briefly described. An equation due to Prof. 
Gilboy and a nomographic chart based thereon for determining 
the stability of the dike during construction are given and their 
use explained. 

Stability of Embankment Foundations. Hough. 

This paper describes certain investigations carried out to study stress 
distribution in clay foundations, and the character of embank¬ 
ment settlement resulting from foundation stress in connection 
with two large rock fill embankments proposed as a part of the 
now abandoned Passamaquoddy Tidal Power Project. The 
studies relate to a cohesionless uncompacted embankment 
founded on a relatively uniform cohesive foundation. Founda¬ 
tion explorations earned out to determine the nature of the 
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foundation materials are described. (See also under Engineering 
News-Record in this Bulletin). The proposed embankments 
were to be rockfill structures with impervious soil blankets 
placed on the upstream face. An analysis of stresses created 
by the structures by the Jurgenson method showed that the 
stresses created would be greatly in excess of the strength of the 
foundation material. It was found that to achieve stability, the 
embankment base width would have to be increased five to ten 
times. This would be too expensive and so it was considered 
desirable to investigate the possibility of effecting an economy by 
building the embankment as originally proposed and allowing 
failure and displacement of the foundations to take place. To 
study the extent and character of the settlement to be expected, 
model studies were undertaken, which are described in detail. 
The nature of the settlement and the deformation produced were 
clearly indicated by the models although the results were only 
qualitative. Further experimentation with the models led to 
the development of a method of stress analysis before failure 
and a method of determining the extent of settlement after 
failure. The details of this analytical method are described in 
outline and some other available methods are discussed. It is 
considered that the method developed is more generally applic¬ 
able than the existing methods. In summarizing his conclusions 
the author calls attention to the possibility in some instances of 
effecting economy in embankment design by allowing over- 
stress of foundations to occur rather than flattening slopes in an 
effort to prevent over-stress of foundations. 

Bbttlehent of Structures in Europe and Methods 
top Observations. Terzaghi. 

“ The methods and results of settlement observations on several struc¬ 
tures in Europe selected to illustrate accurately the behaviour 
of structures on various types of compressible ground are des¬ 
cribed in this paper. Particular emphasis is given to the obser¬ 
vation of settlements of buildings on pile foundations and the 
comparison between the settlement of individual piles under load 
tests with that of the entire pile foundation. 

The form of settlement diagrams with ground conditions and loading is 
recommended as a pattern to be followed. The instruments and 
bench-marks used for settlement observations are described M . 

The author discusses various aspects of settlement of buildings as re¬ 
vealed by observations and calls attention to the failure to obtain 
uniform settlements with unif orm loading in both pile founda¬ 
tions and spread footings. A statement is included of settfamedt 
of bridge piers in Germany in various classes of soil. Settlements 
ranging from zero to over 3 ft. were observed even though the 
soil pressures were limited to allowable values. 
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No. 8—Ocloler 1937. 

The Design oe Rock-Fill Dams. Galloway. 

This type of dam has been developed in California and other western 
states during the past 75 years and in recent years some large dams 
of this type of over 300 ft. height have been built, lie rock 
fill dam is composed of three elements : a loose rock fill forming 
the mass of the dam; an impervious face next to the water; and 
a rubble cushion between the two. The rock-fill is dumped 
loosely in position and there is no attempt at orderly arrange¬ 
ment of the individual lumps, nor is there any material intro¬ 
duced to bind them together. The weight of this mass of rock 
resists the thrust of the water pressure. The design of a rock- 
fill dam is almost entirely empirical, evolved from practice. It is 
not the most stable and certain type but under certain conditions 
specially in remote locations, the cost is usually less than for other 
types. 

The author commences with a short historical sketch of the origin and 
evolution of the roekfill dam and briefly describes some of the 
important dams that have been built. He then goes on to des¬ 
cribe the elements of design of such dams. The design is based on 
empirical knowledge gained in the past. The major elements 
in the design include the foundation, the nature of the rock of 
which the dam is to be constructed, the dimensions of the loose 
rock fill, settlement, the impervious facing, the rubble cushion 
between the facing and the rock-fill and the expansion jointB 
in the facing. Each of the above items is discussed in detail and 
recommendations are given. Founations should preferably be 
on solid rock. The materials composing the body of the dam 
should be hard solid rock which will not disintegrate under 
weather conditions. The material should be so placed that 
rock bears against rock. The section of the dam should be such 
that the base width is more than twice the vertical height. The 
downstream slope should be at the angle of repose of free f all i n g 
rock, generally l*3tolorl*4tol. The recommended slope of 
the water face is 1*3 to 1. In plan the dam should be some 
what convex to the water. The rubble cushion between the 
impervious facing and the rock-fill should have a minimum thick¬ 
ness of 15 ft. and the rubble should be carefully laid. The facing 
may be of timber, reinforced concrete or steel. In recent dams 
reinforced concrete has been used, and the thickness of the cushion 
is 1 per cent, of the height or more. The facing is divided into 
squares of 50 ft. by expansion and construction joints. 

•Design o# Reinborced Concrete in Torsion. Anderson. 

This paper outlines the various steps in the design of reinforced concrete 
in torsion. The distribution of torsional moments and torsional 
shearing stress in a structure are discussed and the design of a 
reinforced concrete beam in torsion is given. 
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Boqkohics of the Ohio Riveb Improvement. Hall. 

u Brief descriptions of the improved Ohio River are given in this paper 
including methods used in navigating it, and the character of 
the freight borne upon it. The problem presented is then stated, 
namely, is the public compensated for the heavy national expendi¬ 
tures on the improvement ? Commercial navigation costs are 
determined as accurately as possible on a ton-mile basis for each 
class of freight. Government costs are analyzed on a ton-mile 
basis applicable to all classes of freight. The sum of these two 
costs is compared with rail rates, analytically and graphically. 
The conclusion is reached that the public has been compensated 
for its expenditures on the Ohio River improvement 

No . 9—November 1937. 

Laboratory Investigation op Flume Traction and 
Transportation. Chang. 

This paper describes a laboratory investigation of the problems of flume 
traction and transportation. The subject is presented under 
three main headings. The first part deals with investigations 
directed to determine the critical tractive force for a series of 
uniform sands of various sizes, and to study the relation between 
the variables involved. The second part deals with the study of 
transportation by traction, and the third part deals with the laws 
of transportation of material in suspension. The investigations 
were carried out in a flume 18 ft. long and 1 ft. wide with glas- 
sides and brass bottom. The flume with other appurtenant appara¬ 
tus is illustrated, and the experimental procedure is briefly describ¬ 
ed. The tractive force investigations are first discussed and an 
equation has been derived for the critical tractive force in terms of 
the mechanical properties of the sand. The work of other 
experimenters is analysed and discussed and it is shown that the 
results obtained by them conform generally to the critical trac¬ 
tive force equation derived. An equation has also been presented 
relating Manning’s roughness coefficient n with the mean dia¬ 
meter of the grains of the surface layer. 

The experiments on transportation by traction are then discussed. An 
equation is presented giving the rate of sand movement in terms 
of the tractive force. Formulas given by other authorities in¬ 
cluding the Schoklitsh bed load formula, Fabre’s formula, Meyer 
Peter’s formula, and U. S. Waterways Experiment Station 
formula are reviewed. The critical tractive force formula is 
applied to determine the rate of transportation of bed material in 
a natural stream. In the course of these experiments it was found 
that coarser material was being dragged or rolled more rapidly 
than the finer. The cause of this sorting is discussed in mathema¬ 
tical terms. 
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The final port of the investigations concerns experiments on transportation 
of material in suspension. Suspension was noticed in the flume in 
as soon as saltation began. The experimental methods are des¬ 
cribed. The force required to lift a particle from the bottom of 
a stream is shown to be proportional to the square of the velocity. 
A general equation is given for vertical distribution of silt in two 
dimensional flow. Total silt load in suspension is discussed, and 
expressions are given for the mean value of silt concentration 
throughout a depth, and the total quantity of silt transported in 
suspension per second. The effect of silt transportation on velo¬ 
city and stream energy is considered and it is concluded that silt 
transportation tends to decrease the mean velocity of flow. The 
1 saturation ’ stage of stream capacity in supporting debris is 
then discussed and an equation is obtained which states the 
general relationships that—the graded slope varies directly as 
the quantity of debris that must be carried, directly as the size of 
the material, and inversely as the discharge of the stream. 

Discussions on the following papers appear 

IN ONE OR MORE ISSUES OF THE PROCEEDINGS OF THE 

American Society of Civil Engineers given 

above :— 

Practical Application of Soil Mechanics : a 
Symposium. 

Reclamation as an aid to Industrial and Agri¬ 
cultural Balance. 

Construction and Testing of Hydraulic Models, 

Muskingum Water-Shed Project. 

Graphical Distribution of Vertical Pressure 
Beneath Foundations. 

Rainfall Intensities and Frequencies. 

Flow Characteristics in Elbow-Draft Tubes. 

National Aspects of Flood Control : A 
Symposium. 

The Passage of Turbid Water Through Lake 
Mead. 

Progress Report of the Committee on Flood 
Protection Data. 

Pressures Beneath a spread Foundation. 

Soil Reactions in Relation to Foundations on 
Piles. 

, Selection of Materials for Rolled-Fill Earth 
‘ Dams. 
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Stresses Around Circular Holes in Dams and 
Buttresses. 

Effect of Dowel-Bar Misalignment Across Con¬ 
crete Pavement Joints. 

Hydraulic tests on the Spillway of the Madden 
Dam. 

Essential Considerations in the Stabilization of 
Soil. 

Pre-Stressed Reinforced Concrete and its 
Possibilities for Bridge Construction. 

THE RECLAMATION ERA. 

Vol. 27. 

No. 9—September 1937 . 

Mead Lake Temperature Measurements. Houk. 

Measurements of water temperature at different depths in Mead Lake 
created by the Boulder Dam have been made at monthly intervals 
since June 1936. The data show some interesting temperature 
effects in the various lake strata, particularly near the bottom 
of the reservoir where abnormally high temperatures are being 
recorded instead of the minimum temperatures usually 
observed at such locations. Lake temperatures are measured 
with an electrical resistance thermometer lowered from a launch. 
Temperature conditions in the major portion of the lake below 
a relatively shallow layer near the surface were largely controlled 
by inflowing Colorado River temperatures. Samples of lake 
water were taken and examined and it was found that the occur¬ 
rence of abnormally warm water near the bottom of the lake was 
due primarily to the presence of a heavy load of suspended silt. 
Analysis of the samples made at laboratory temperatures showed 
an increase in specific gravity of the silty water as compared 
to clear water. Some of the increased temperature effects at the 
bottom of the lake may be directly due to the flow of the springs, 
as the spring water in the vicinity of the dam is found to be un¬ 
usually warm. It is believed that the high temperatures of the 
water in the lower strata of the lake are primarily due to the 
arrival of warm silty water of relatively high density which has 
flowed along the bottom of the canyon beneath the body of the 
lake. 

Large Irrigation Dam in Mexico. 

A large storage dam is being built by the Irrigation Commission of 
Mexico for storing the water of the Nazas River for irrigation 
purposes. The dam is an earth and rock fill structure 328 ft. 
high and the storage capacity of the reservoir will be 3,500,000 
acre ft. 
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Wyoming Project Renamed. 

The Casper-Alcova project under construction by the Bureau of Recla¬ 
mation has been renamed as the Kendrick project. It consist* 
of Alcova Dam on the North Platte River and the Casper Canal 
which will irrigate 35,000 acres in Casper, Wyoming. 

No. 10—October 1937. 

Progress and Problems of Federal Reclamation. Page. 

This is an address delivered by the Commissioner of Reclamation at the 
annual meeting of the National Reclamation Association. A 
general account of the progress of the Federal Reclamation pro¬ 
gramme is given, and some of the most pressing problems, in¬ 
cluding the financing of reclamation, are discussed. Two types 
of project are being constructed under the Federal Reclamation. 
One is designed to rescue developed irrigation tracts from un¬ 
certain sources of supply and provide regulated stored water 
supply for them. The other is designed to expand agriculture 
on arid lands by providing water for new desert lands. At the 
present time 12 projects are under construction which will ulti¬ 
mately bring over 2 million acres of new desert lands under 
cultivation. 

Grand Coulee Progress. 

Describes the progress of construction at the Grand Coulee Dam. The 
greatest single day’s concreting at Grand Coulee was 15,600 cubic 
yards. This has been made possible by the mechanical handl¬ 
ing of the materials, of which brief details are given. 30,000 cubie 
yards of sand and gravel are delivered daily by enormous elec¬ 
tric shovels working in gravel pits to a washing and cleaning 
plant. 40 per cent, of the pit output goes to waste as fine sand 
and the rest of the processed aggregate is delivered to stock 
piles by belt conveyors 5,965 ft. long at the rate of 35,000 tons a 
day. From the streams of sand, cement, gravel and water poured 
into the mixing plants, automatic scales controlled by electri¬ 
city and compressed air weigh out in a few seconds the precis* 
quantities of each component to make a 4 yard batch of concrete. 
Uniform high strength concrete is produced at the rate of a cubit 
yard in 5 seconds. 

Glendive Unit, Buffalo Rapids Project. 

Allotment has been made for the construction of the above project it 
the Yellowstone River Valley in Montana, U. S. A. The project 
provides for pumping water from the Yellowstone River for 
the irrigation of 17,000 acres of land in the river valley into a 
system of irrigating canals. Construction features include a 
pumping plant of 250 cubic feet per second capacity* 32 miles of 
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main canal with laterals, priming and puddling of canals, and a 
drainage system. 

Projects in Miniature. Sickle. 

The proposed Colorado-Big Thompson^Proj ect will divert 300,000 acre 
ft. of water annually from the headwaters of the Colorado River 
to Big Thompson, a tributary of the South Platte River, through 
a 13 mile tunnel, for irrigation of 800,000 acres in north eastern 
Colorado. It will also develop electrical power. This project 
met with considerable opposition from the public based on mis¬ 
conception. A true scale model of the Grand Lake area covered 
by the project was prepared and demonstrated, to convince the 
public and the Congress of the feasibility of diverting water from 
the western slope of the Continental Divide to the eastern slope 
without detriment to the scenic beauty of the Grand Lake and 
the Rocky Mountain National Park. The model, besides having 
an educational value, usefully demonstrated the nature of 
conditions more difficult to describe with maps, and it is expected 
to be used extensively during the progress of construction. The 
Bureau of Reclamation may construct a similar model for the 
Central Valley Project in California. 

Retrogression below Boulder Dam. Corfitzen. 

With the closure of Boulder Dam in 1935 the regime of the Colorado 
River below the dam has been upset and changes are taking place 
along the river bed as a result of nature’s attempt to re-establish 
equilibrium. Bi-monthly studies of these changes are being 
made. Before the dam was closed the river discharges varied 
from 3,000 to 200,000 cusecs and the silt content was high, an 
average of about 330 tons per minute being carried past a given 
point. Half of the total silt load carried was finer than *0025 
inch in diameter. The river bed slope was relatively stable, 
being about 2 ft. per mile. The clear water now flowing out of 
the reservoir created by Boulder Dam has the capacity to pick 
up and transport huge quantities of material, and consequently 
retrogression or removal of the sand and silt of the river bed is 
taking place. Observations below the dam have disclosed that 
the fine surface material is first removed but as soon as it becomes 
scarce the larger particles deeper down are moved. In the two 
years since the closure of the dam the average size of particles 
in the 12 miles of river bed below the dam has increased from 
•0098 to *394 inch. At a section 2 miles below the dam the bed 
has been degraded to a maximum depth of 12*5 ft. The deg¬ 
radation over the first 8 miles, which now appear to be relative¬ 
ly stable, is 6*7 ft. The depth to which the bed has been eroded 
decreases farther downstream to a point about 50 miles below 
the dam at which no degradation can be discerned. The point 
at Which retrogression apparently ceases would seem to be the 
point at which the river has picked up as much load as it can 
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carry, but such is not the case. It has been observed that the 
river carries three times as much silt in suspension at a point 
237 miles downstream as it did when it left the retrogression area 
This shows that the river picks up fine silt downstream which 
was not available in the retrogression area. These studies point 
to the importance of considering retrogression action when 
planning intakes for irrigation works below a newly constructed 
dam, or in locating the draft tubes of new power plant. 

No. 11—November 1937. 

Plant Behavior in Drought. Weed. 

Boulder city was built by the Bureau of Reclamation for housing the 
staff engaged in the construction of Boulder Dam. The town 
was located in an isolated and barren section of the Nevada 
Desert. Rainfall in this tract amounts to 3 to 5 inches a year, and 
temperatures are excessively high during the long summer. The 
author in his capacity of chief landscape gardener for Boulder 
city has collected a lot of information on the behaviour and 
growth of plants, types of plants found suitable, grass planting, 
irrigation procedure, and suitable fertilizers under arid conditions. 
In the present articles he presents his experience with planting 
operations under arid conditions in Boulder city. Shade trees 
found suitable were the Chinese elm, the popular, the European 
sycamore and the ash. The best and most prolific plant growth 
was found to take place in air temperatures of between 50° and 
76° F. The cypress was very successful as an ornamental tree. 
For lawns, a perennial rye grass with Dutch clover was found 
best suited to local conditions. 

The Shoshone Canyon Conduit of the Shoshone Hosig. 

Irrigation Project, Wyoming. 

The Shoshone Dam on the Shoshone river forms a reservoir of 456,600 
acre ft. capacity which supplies irrigation water to 67,000 acre* 
of irrigable land at distances of 20 to 60 miles from the dam. Water 
for this area is let into the river at the main dam and diverted 
to the right and left banks by two diversion dams situated 15 and 
20 miles below the main dam respectively. Additional irrigable 
areas totalling 90,000 acres lie above the present canals, and it is 
proposed to develop these areas by a high line canal system 
taking off above the main Shoshone Dam. This high line canal 
system consists of a tunnel or conduit 14,720 ft. long through 
the canyon wall at its commencement from the Shoshone Dam. 
Brief description of the rock formation through which this tunnel 
is to be driven is given. The tunnel will be a concrete lined 
horse-shoe section of 12 ft. diameter, with a capacity of 1,206 
cusecs. The lower end of the tunnel is the bifurcation point of 
two supply channels, one for the area on each side of the canyon. 
One of the supply channels will cross the canyon by means of a 
syphon. 
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JOURNAL OP THE COUNCIL FOR SCIENTIFIC AND INDUSTRIAL. 
RESEARCH (AUSTRALIA). 

VOL. 10. 

No. 4—November 1937. 

Contains nothing of interest to irrigation engineers. 


JOURNAL OF THE INSTITUTION OF ENGINEERS, AUSTRALIA. 

Vol. 9. 

No. 8 -August 1937. 

Contains nothing of interest to irrigation engineers. 

No. 9- -September 1937. 

The Principle of Similarity - I. Hart 

“ This is part I of a paper which is divided into two instalments. Sec¬ 
tion A discusses the concepts “ identity ” and “ similarity ” in 
geometry, kinematics, dynamics and thermodynamics. It pro¬ 
vides a simple statement in a readily visualized form of the 
basic principles and their consequences. A tabular statement of 
the laws of similarity applicable to the four mechanical sciences 
above is developed.” 

In recent years, the principle of similarity has become a usual and 
necessary tool with the engineer and investigator because of the 
ever increasing use of models in investigations. This paper 
presents a statement of the underlying principles involved in 
this idea of similarity and provides some demonstration of 
objects and processes familiar to the engineer in which the simila¬ 
rity principle can readily be recognized. The ideas presented 
have sprung from cinematographic studies of hydrodynamic 
phenomena carried out in a glass channel built for the Charles 
Rolling Research Laboratory of the Peter Nicol Russell School of 
Engineering. 

Discussions and Communications. 

The Manner of flow of a River in flood— II. 

Comments on the above paper which was published in the May 1936 
issue of the journal (See Quarterly Bulletin No. 3, page 59) by 
two writers and reply to comments by the author. 

Concrete Control as used at the Mount. 

Bold Dam, South Australia. 

A number of writers comment on the above article published in January 
1937 issue of the journal (see page 107 of Quarterly Bulletin 
No. 5). 
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Current Problems in the use of Bitumen for road Parkhurst. 

Construction. 

This paper describes the present position in the use of bitumens and 
asphalts for road construction. The subject is dealt with under 
six sections as follows ; 

1. Stabilization of soils. 

2. Surfaces for light traffic. Country roads. 

3. Surfaces for heavy traffic. 

4. Machinery and equipment. 

5. Asphalt technology and research. 

6. Traffic safety. 

Methods of stabilization and surface treatment used in Australia 
and elsewhere are described in detail. Essentials of of modem 
asphalt equipment and the trend of present day research in 
asphalt technology are discussed. 

No. 10—October 1937. 

The Principle of Similarity —II. Hart. 

Continued from previous issue. Deals with similarity parameters in 
fluid mechanics, and discusses Reynolds’ number as the criterion 
of similarity. The questions as to what Reynolds’ number re¬ 
presents and how it governs similarity are discussed in detail. 
Cinematographic illustrations portraying the functioning of 
certain of the parameters of fluid mechanics in controlling pattern 
formation are given. 


PUBLICATIONS OP VARIOUS GOVERNMENTS, INSTITUTIONS, 

SOCIETIES, ETC. 

ENGLAND. 

Association of Special Libraries and Information Bureaux. 

Report of Proceedings of the fourteenth Con¬ 
ference, 1937. 

A record of the proceedings of the Conference held in Cambridge with 
the papers that were presented. Amongst the papers the follow¬ 
ing may be mentioned :— 

1. Symposium on newspaper indexing. 

2. Scientific and technical research in Soviet Russia. 

3. The extent to which scientific and technical literature is covered 

by present abstracting and indexing periodicals. 
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RUSSIA. 


Transactions of the Scientific Research Institute 
of Hydrotechnics, Yol. XVII, 1935. 

Contains a number of papers in Russian. Abstracts in English are 
given of the following papers :— 

Construction of Dams and others Structures by Isbash. 

Dumping Stones into Flowing Water—Design and 
Practice. 

The method of constructing dams and other hydraulic structures by 
dumping rock into flowing water has been used in a number of 
structures built in U. S. S. R. during recent years. Two such 
structures are the cofferdam in the Niva River for the construc¬ 
tion of the Niva Hydro-electric plant and a cofferdam for the 
Lower Svir Hydro-electric plant. The Scientific Research 
Institute of Hydrotechnics carried out a series of observations 
and measurements at these two works and the data obtained 
checked up excellently with the data obtained theoretically by 
means of the design methods developed by the writer and des¬ 
cribed in a book entitled “ Construction of Weirs by dropping 
stones in flowing water ” published in 1932. The observations 
at the above mentioned works revealed some additional factors 
which should be taken into consideration in design. The present 
paper is in two parts. Part I contains information regarding the 
development of this method in the U. S. S. R., description of 
phenomena which take place when rocks is dumped, the basic 
problem of hydraulic design, analysis of hydrodynamic forces 
developed, the stability of the stones in the fill, percolation 
through the fill, details of method of design with graphs facili¬ 
tating calculations, and methods for computing the shapes of 
the rock fill. Part II describes construction procedure at the 
Niva and Svir Hydro-electric plants and gives some additional 
information obtained from practical experience. 

Some Considerations regarding the Length of Chertoussov. 

Hydraulic Jump. 

The author analyze some experimental data on hudxaulic jump from the 
works of Bakhmeteff and others and studies a number of empiri¬ 
cal formulae. He proposes a new formula for the length of the 
hudxaulic jump, which shows very good agreement with avail¬ 
able experimental data. 

Flow Round a cube fixed to bottom of Flume. Goncharov. 

The author describes experiments carried out to study forces originated 
by flowing liquid at the surface of particles having the shape of 
cubes. Spectrums of forces were obtained placing ninety cubes 
of the same size made of lead and arranged in different ways 
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around a basic cube equipped with piezometers. The proce¬ 
dure of experiments is described and data are tabulated. The 
data are analyzed and conclusions are given. The conclusions 
and formulae developed indicate the possibility of their appli¬ 
cation to natural bed load movement. 

Transportation of Bedload. Gavrilenko. 

In this paper two questions are considered :- 

1. The determination of the relation between the values of Chezy’s 

coefficient C and the roughness coefficient n on the one hand, 
and the size and other pecularities of bed load on the other. 

2. The development of experimental methods for investigation of 

interrelation of forces between the liquid stream and the bed 
load. 

An equation for steady uniform, slowly variable flow of liquid with 
bed load in broad rectangular channels has been drived from 
which two formulas have been developed for C and n res¬ 
pectively which take into consideration the effect of the bed 
load. A formula has also been derived for the specific resis¬ 
tance of bed load and all terms in the formula can be measured 
in the laboratory. 

Theoretical Principles of Designing Transit Stream Prokofieva. 

Flows. Novotorzev. 

In this paper practical methods are described for plotting transit 
currents flowing between two solid banks or between two zones 
of eddies. These methods are based on the theoretical method 
proposed by Bemadsky for the determination of pictures of 
flow. 

Some considerations upon Steady Slowly Varied Weiz; 

Flow of Liquids in Regularly Shaped non-Prismatio 
Channels. 

Integration of the differential equation of non-uniform flow in a non- 
prismatic channel given in this article permits finite solution^ for 
direct bottom slope, a horizontal bottom, and for a reVetsed 
bottom slope. It also contains transformations of the general 
equation applicable in certain particular cases. 

Investigations of Concrete in Structures. Glujgue. 

The main purpose of this paper is the determination of methods by 
which the behaviour of concrete in structures can be observed. 
Principal phenomena occuring in mass concrete B tr ufet i tt & s 
are reviewed as well as methods of their investigation. 
These include deformation and temperature changes, the 

composition of a concrete mixture, its permeability, etc., 
and the determination of modulus of elasticity and oo-efiUnents of 
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thermal expansion and heat transfer in the structure itself. 
The status of existing methods is reviewed and recommend¬ 
ations are given for further improvement and development of the 
methods. 

Action of thin solutions of Sulphates (similar to Kind. 

Natural Waters Containing Sulphates) upon 
various types of Cements. 

Describes investigations of the action of week solutions of a number of 
sulphates, similar to natural waters containing sulphates, on 
Portland, puzzolana and slag cements. Test data show that weak 
solutions of all sulphates act upon the cements in the same 
manner. Samples of Portland cement are however fairly 
rapidly destroyed while samples from puzzolana and slag 
cements are not destroyed and harden better than in fresh 
water. 

Other articles, of which translations are not given, are : — 

Unsteady wave motion in long pools. 

Determination of depth of water cushion. 

Considerations regarding the overcooling of water in connection with 
turbulent flow in open channels. 

INDIA. 

Central Government. 

Borne Department. 

India in 1934-35. 

This report is issued by the Bureau of Public Information, Government 
of India for presentation to Parliament. Chapter I of the report 
deals with agriculture and industry. The section on agricul¬ 
ture gives statistics of area cultivated and the area under the 
major crops during the year. The net area sown with crops in 
British India in 1934-35 was 227 million acres of which 50} 
milli on acres were irrigated. The areas under the various major 
crops were as follows: Wheat 34*5 million acres; sugarcane 
3-47 million acres; cotton 23*83 million acres; and rice 82 
million acres. The activities of the Imperial Council of 
Agricultural Reaserch are briefly reviewed. In the section on 
Irrigation are given statistics of areas irrigated. The total 
area irrigated by Government works in 1934-35 was 29*9 mil¬ 
lion acres or 12*8 per cent, of the area sown. The length of 
increased from 75,000 miles in 1933-34 to 79,000 miles in 
1934-35. The area irrigated by the Lloyd Barrage System is 
given, and important irrigation works completed during the year 
i& mentioned. Irrigation projects under construction am 
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briefly described and include the Nira Canals scheme, the 
Damodar Canal, and the U. P. State Tube Well Scheme. 

In connection with irrigation research, mention is made of the Central 
Board of Irrigation and its activities. 

Copy of a Press note on “ the Son Canals of 
Bihar ”, 6-10-1937. 

This note contains a brief description of the main features of the Son 
Canals system in Bihar. It is one of the oldest irrigation works 
in India and was completed in 1891. The system consists* of 
a weir across the river Son at Dehri, 65 miles from its confluence 
with the Ganges and two short canals taking off from either 
side which are 21 miles and 7 miles in length. The longer canal 
has a discharge of 4650 cusecs and the shorter one a discharge of 
2350 cusecs. The commanded area is 1} million acres of which 
over 1 million acres are cultivable. The tract was subject to 
frequent famines before the construction of the canals as the 
rainfall was in adequate and uncertain. The possibility of 
famine has now been eliminated and there has been an extension of 
cultivation. The acreage under rice and sugarcane has increased 
considerably and a local sugar industry has been established. 

Some of the difficulties encountered during the early years of the pro¬ 
ject are described. The canals suffered seriously from immense 
quantities of sand and silt deposited at the heads. A special 
fleet of steam dredgers had to be employed to remove 6 million 
cubic ft. of silt each year. Later, however, as a result of long 
and careful study of the problem and of experiments conducted 
at the spot, measures were initiated which have brought the 
trouble within manageable limits. 

Unofficial note on the “ Cauvery Mettur Irriga¬ 
tion Project ”, 7-11-37. 

This note describes the main features of the Cauvery Mettur Project 
in Madras Presidency. The project consists of the Mettur Dam 
on the River Cauvery about 180 miles from Madras, a new canal 
106 miles long taking off from the right bank of the river at the 
Grand Anicut 130 miles below the dam, and an extension of an 
old canal. The dam is a huge masonry structure 5300 ft. long, 
214 ft. high, 171 ft. wide at the base and 20} ft. wide at the top. 
It is three times the size of the Assuan Dam in Egypt. The 
reservior formed by the dam is £3 miles long and 4} miles wide 
at the widest point and covers an area of 60 square miles. The 
miximum capacity of the reservoir is 95,660 ft., and the water 
pressure exerted on the face of the dam is estimated to be 6 tone 
per square foot. The dam is provided with a drainage and ins¬ 
pection gallery 4,000 ft. long which is electrically illuminated. 
Expansion joints sealed with U shaped copper strips are provided in 
the masonry. The joints are longitudinal and spaced 126} ft. apart 
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The dam is provided with 4 sets of sluices with electrically operated 
gates. Modern machinery figured conspicuously in the cons¬ 
truction of the dam and included two large concreting towers 
306 ft. high, capable of mixing and placing 3,000 c.ft., of concrete 
a day. 

Irrigation in the Cauvery Delta dates back to time immemorial and the 
Grand Anicut which was built os a solid dam by the ancient 
inhabitants is the key to the cultivation in the Cauvery Delta. 
The old irrigation system which was more or less an inundation 
system was defective and uncertain. The correct solution, a 
storage reservoir, was propounded by Sir Arthur Cotton a 
hundred years ago but various schemes were prepared and 
dropped for one reason or another since that time, until the pre¬ 
sent project was drawn up and finally approved in 1925. The 
project, besides providing a dependable supply for irrigation of 
the Cauvery Delta, will also irrigate a large fertile elevated tract 
in the south of the Tanjore District which had no means of irriga¬ 
tion from the river owing to its altitude. This new area is esti¬ 
mated to be 301,000 acres. 

The project will generate electricity, and will also play an important 
part in the control of floods in the Cauvery Delta. 

Unofficial Note on “ the Lloyd Barrage System 
(Sind) ”, 26-11-37. 

This note describes important features of the Lloyd Barrage Project 
in Sind which was completed a few years ago. It is one of the 
most remarkable irrigation works of the World and is already 
functioning efficiently and providing a livelihood for two thirds 
of the population of the Province of Sind directly and indirectly 
The scheme consists of a barrage across the River Indus five 
times the length of London Bridge, with 7 canals—3 on the right 
and 4 on the left bank, taking off from it. The barrage is cons¬ 
tructed of creamy white limestone with arches of cement concrete 
and. has 66 spans of 60 ft. each, carrying two bridges, one for 
traffic and the other for operating the gates. The gates are 
ordinarily operated by electricity though they can be operated 
by hand also. The canal system is the largest in the world 
comprising 6,547 miles of channels and 47,773 miles of water¬ 
courses. The largest of the 7 canals exceeds the Panama Canal 
in width at bed level. The total area commanded is 7£ million 
acres of which 6J million acres are cultivable, and 5J million 
acres are expected to be irrigated annually. The total cost of 
the scheme was slightly under 20 crores of rupees. The net 
return expected is 3-73 per cent, on the capital outlay 10 years 
after completion, in 1942-43, and 7*39 per cent, ten years later. 

Profit was not the object with which the scheme was undertaken. The 
main idea was to replace the old precarious system of irrigation 
with inundation canals by a modern efficient and dependable 
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system. When the scheme is in full operation the area under 
cultivation will be three times the area cultivated before 
the construction of the scheme. 

The work in itself was of a stupendous nature. The labour employed 
on the works varied from 30,000 to 50,000 during the working 
season. For mechanical transport 42 miles of broad gauge and 
24 miles of narrow gauge railway track were laid. Other mecha¬ 
nical equipment included 2 dredgers, 2 paddle tugs, and a number 
of mechanical excavators. 752 crores of cubic ft. of earthwork 
were done and nearly 2,000 bridges, regulators syphons etc., 
had to be built. The inhospitable climate with abnormally 
high temperatures prevailing during the long summer added 
considerably to the difficulties of carrying on work during the 
nine years of construction. The work was spread over an area 
of 12,000 sq. miles a large part of which was desert, notorious for 
its inaccessibility and lack of water supply. At several places 
water had to be pumped from the river or old channels to a dis¬ 
tance of 4 to 6 miles for construction works and equipment. 

The idea of an improved irrigation system in Sind originated soon 
after the British occupation of the Province in 1843 and various 
schemes were prepared from time to time until the year 1918 
when abnormally low supplies in the river brought about a 
complete failure of the old inundation canals, and there was 
very little cultivation, resulting in widespread famine condi¬ 
tions. Conditions threatened to be as bad again in 1920 and the 
project was expedited and finally approved in 1923. 

Unofficial note on “ the Tandula Canal (Central 
Provinces) ”, 12-12-37. 

This irrigation Project of the Central Provinces was prepared in 1907 
and sanctioned in 1909. Construction began about the middle 
of the following year and was completed in March 1923 although 
it has been functioning since 1917-18. The scheme is intended 
to protect a portion of the Drug district against famine and 
commands a gross area of about 675,000 acres, of which a little 
over 600,000 acres, including 216,000 acres of paddy land, are 
culturable. The scheme is not a paying proposition yet, as 
arrears of interest are still being paid off. The capital expendi¬ 
ture up to the end of 1935-36 was about Rs. 124 lakhs. The 
gross receipts for that year were nearly 3 lakhs and the net 
revenue a little over Rs. If lakhs. 

The scheme comprises a twin reservoir on the Sukha and the Tandula 
rivers formed by damming the rivers just above their confluence 
and a canal nearly 69 miles long, with about 523 miles of distri¬ 
butaries. Both the dams are of earthwork and the reservoirs 
are separated from each other by a rocky spur which has been 
cut through to connect them, and on which the waste weirs and 
spill channel are situated. The reservoir on the Sukha is 1$ 
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miles long with a dam 72 ft. high, and that on the Tandula is 
about 1J miles long with a dam 82 ft. high. The reservoirs have 
a catchment area of 319 sq. miles and are together capable of 
storing 9,712 million cubic feet of water which is available for 
irrigation. The canal at its head is capable of discharging nearly 
2,200 cusecs. 

Department of Commercial Intelligence and Statistics. 

Agricultural Statistics of India, Vol. II, 1934-35. 

This is an annual publication of the Government of India which give 
figures of areas under irrigation, areas under crops, numbers of 
live stock, and land revenue asse unenf, in Indian Slates. Vol. 
I of the same publication contains similar information for British 
India (see page 114 of Bulletin No. G). 

The largest area irrigated from all sources during the year was in 
Hyderabad State while the largest irrigated area from Govern¬ 
ment Canals was in Bahawalpur State in the Punjab. The 
total area irrigated by Government Canals in the Indian States 
during the year was 3,559,000 acres. 

Railway Department (Railway Board). 

Report of the Indian Railway Enquiry Committee, 

1937. 

The Indian Railway Enquiry Committee was appointed in October 
1936 with Sir Ralph Wedgwood as Chairman to examine the 
position of Indian State owned Railways and to suggest measures 
to secure an improvement in net earnings and place railway 
finances on a sound remunerative basis. This is the full report 
of the Committee. A summary of conclusions and recommenda¬ 
tions is given at the end. The Report contains the following 
remarks:— 

“ As we see it the Indian railways are well organised for conducting 
railway transport with economy, and with operating efficiency; 
but they are ill organised and ill equipped on what is known as 
the commercial side—that is, on the side of creating and develop¬ 
ing traffic, of securing and maintaining friendly relations with 
the traders and trading bodies, and of cultivating good public 
relations generally. We regard this as a serious misfortune, 
and we hold that the first duty of the Indian railways at the 
present time is to take every measure possible to remedy this 
defect ”. 

“ The primary business of a railway is not to spend money nor even 
to save money but to earn it; and as a means to earning money, 
it must be free to spend it ”. 

h2 
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* The decision to construct a competitive road should rest with the 
Central Government and the Provincial Governments in consulta¬ 
tion, and the responsibility of Agents should be confined to 
estimating the diminution in railway traffic which it would 
entail *\ 

“ Provinces should draw up a long term programme of road construc¬ 
tion and settle in consultation with the Central Government the 
order of priority in which the works should be undertaken 

" We consider it essential that railways should have full powers, on 
the same terms as other road users, (a) to run road services; 
(b) to invest money in or enter into working agreements with 
road transport undertakings ; and (c) to arrange road transport 
services through contractors 

“ We think it regrettable that railways have made no attempt to estab¬ 
lish themselves on the roads, and give our reasons for that view 

Department of Education, Health and Lands . 

Annual report of the Public Health Commissioner 
with the Government of India for 1935, Vol. I. 

In section I amongst other things, rainfall conditions, and agricultural 
and economic conditions are discussed. A table of rainfall in 
inches in each quarter of the year 1935 in various Provinces of 
India is given. Another table shows the cultivated and unculti¬ 
vated acreage in the different Provinces for the years 1934-35 
and 1935-36. 

The section on Public Health works gives details of expenditure on 
public health works and mentions important works carried out 
in the various Provinces. 

Attention is drawn to the rapid increase in the population of this country 
which is estimated to reach 400 millions in 1941. 

Imperial Council of Agricultural Research . 

Imperial Council of Agricultural Research, 

Constitution of the Council, Rules and Regula¬ 
tions of the Council, Memorandum of Associa¬ 
tion of the Council, and Bye-Laws of the 
Council. 

Report on the Development of the Cattle and 
Dairy Industries of India. Wright. 

This is a report by Dr. Norman C. Wright, Director, Ha nn ah Dairy 
Research Institute, Ayrshire, Scotland, who came out to India 
and toured the country in the capacity of Expert Scientific 
Adviser (Dairying), to advise the Government on the method and 
means of developing the cattle and dairy industries of India, 
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Proceedings of the first meeting of the Rice 
Committee appointed by the Imperial Council 
of Agricultural Research, January 1937. 

In accordance with the recommendations of the Crop Planning Con¬ 
ference held in June 1934, the Imperial Council of Agricultural 
Research have constituted two standing committees on rice and 
wheat which will consider all matters pertaining to the productions, 
marketing and general [improvement of the two crops. 
The proceedings of the first meeting of the Rice Committee are 
reported herein. Items on the agenda are classified under two 
heads, research and economics. A research sub-committee 
was appointed to deal with the research portion of the agenda. 
Progress reports on rice research schemes, future programmes of 
work under these schemes and notes by some Governments and 
members dealing with various aspects of rice research were 
considered by this sub-committee. Under the economics sec¬ 
tion the committee discussed amongst other items the necessity 
of a survey to get reliable information on crop area statistics. 
It was mentioned that aeroplane photography was capable of 
providing reliable data expeditiously, specially in areas where 
accurate village maps do not exist. The committee also dis¬ 
cussed the effect on crops of Paris Green used for anti-malarial 
work. Experiments are in progress in some Provinces to study 
this problem. 

The research sub-committee considered amongst other items a note on 
the low yield of rice in India and means of increasing it. Another 
note discussed was on the water requirements of rice for which 
experiments were in progress in Madras, United Provinces and 
Bihai. A note by the Sind Government mentions that a large 
scale duty ” experiment was carried out last year to determine 
the adequate duty 99 of rice cultivation in the Fuleli Oat\al 
tract and gave valuable results indicating the actual water 
requirements of the rice crop during the various stages of growth. 
A note from the Government of Travaneoro describes experi¬ 
ments carried out on reclamation of alkali soils by using different 
kinds of sour leaves such as tamarind etc., for treatment of the 
soil. The experiments showed that such treatment has a consi¬ 
derable effect in diminishing the alkalinity. 

Extracts from the refort of the Botanical Sub- 
Committee held at New Delhi on the 27th 
January 1937. 

This extract gives the decision of the Botanical Sub-Committee on the 
surveys of plant breeding material. It was decided to collect 
information regarding the range of variability in all characters 
of the cotton and rice crop and two small committees for doing 
the work on rice and cotton respectively were appointed. 
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Extracts from the Proceedings of the Advisory 
Board of the Imperial Council of Agricultural 
Research, 28th January 1937. 

These extracts deal with the action taken by the Advisory Board on 
the annual progress reports of rice research schemes, future 
programme of work of such schemes, and effect of Paris Green 
for anti-malarial work on crops. The recommendations of the 
Rice Committee regarding these were approved. (See Proceed¬ 
ings of the first meeting of Rice Committee in this Bulletin). 

Extracts from the procef.dings of thf. Meeting 
of the Advisory Board of the Imperial Council 
of Agricultural Research, 28tii January 1937. 

Discussion at the meeting on surveys of plant breeding materials and 
the recommendation of the Botanical Sub-Committee to start 
work on rice and cotton. 

Notes prepared by Dr. Norman C. Wright the 
Expert Scientific Adviser (Dairying) regard¬ 
ing the schemes of work specifically mentioned 
in his terms of reference and a note by 
Colonel Sir Arthur Olever, the Animal Hus¬ 
bandry Expert to the Imperial Council of 
Agricultural Research, setting out certain 
points arising out of the report hy Dr. Wright, 
for the consideration of the Advisory Board of 
the Council. 

These notes deal with animal husbandry. 

Chart showing the progress of action taken of 

THE RECOMMENDATIONS OF THE RlCE COMMITTEE 
APPOINTED BY THE IMPERIAL COUNCIL OF AGRICUL¬ 
TURAL Research. 

One of the recommendations of the Rice Committee arising out of a 
discussion of a note regarding water requirements of rice was 
that the Central Board of Irrigation should be approached for 
any information regarding experimental data on water require¬ 
ments of rice. 

Report on the work of the Imperial Council of Russell. 

Agricultural Research in applying Science 
to Crop Production in India. 

One of the conditions laid down when the Imperial Council of Agricul¬ 
tural Research was instituted was that its work should be 
periodically reviewed by some disinterested expert. Sir John 
Russell was the first expert to be appointed to report on the 
work of the Council. The report is in two parts. Part I 
is a general review of agricultural conditions in Tndia with special 
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reference to the difficult problems associated with the improve¬ 
ment of agriculture and the raising of the standard of life of the 
cultivator. The work of the Council in this connection is also 
reviewed and many suggestions are made for improving exist¬ 
ing conditions. The crops of India are described and the work 
done in improving the crops is reviewed. The increase in area 
under each crop such as sugarcane and cotton is very large 
compared with the area under food crops. The acreage under 
rice is apparently declining and sample surveys are recommended 
in order to obtain definite information on the matter. Factors 
improving the yields of crops are discussed and recommenda¬ 
tions with regard to methods of improving the yields ure made. 
One of the factors which improve the yHd is better control of 
water supply. In discussing irrigation in relation to agricul¬ 
ture Sir John Russell mentions some problems met with. 
These are ihe designing of new cropping schemes to permit the 
best use of the water available, best times for irrigating and 
optimum quantities to apply. In planning new canal schemes, 
the proposed croping scheme should be carefully studied 
because there must be an adjustment of cropping scheme to the 
available supply to obtain best results. Other problems men¬ 
tioned are the soil problems in canal irrigated areas, such as 
waterlogging and alkali problems. He states that it may be laid 
down as an absolute rule that no irrigation scheme should ever 
be carried out until a soil survey of the region has been made. 
All the various problems are being studied at some or other of 
the research stations and the work is scattered. He therefore 
strongly recommends the establishment of a central irrigation 
research station to undertake investigation of all agricultural 
problems associated with irrigation. 

The causes of soil erosion are then discussed and methods of controlling 
the erosion are mentioned. Better use of manures and ferti¬ 
lizers is necessary for improved agriculture, and manurial trials 
at the experiment stations need to be more systematic. Special 
difficulties confronting the Indian agricultuiist are described, 
and possible methods of removing these difficulties are indicated. 
To deal more effectively with the problems mentioned above the 
creation of a Development Commission is suggested which would 
deal with soil conservation, deterioration and erosion, planning 
of cropping schemes, improvement of grazing land, exploitation 
of processes of commercial importance, multiplication and distri¬ 
bution of seeds of approved varieties, and improvement of village 
roads. 

Sir John Russell points out very forcibly the necessity for bridging the 
gap between the research worker and the cultivator. He finds 
that considerable advance has been made in research in Indian 
agriculture, but very little use is being made of it by the culti¬ 
vator, and advocates the concentration of attention on persuad- 
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ing the cultivator by means of demonstrations, or other methods, 
to adopt the improvements recommended by the Agricultural 
Departments. 

The work of the Imperial Agricultural Research Institute at New Delhi 
is reviewed and it is suggested that the Institute should take up 
at an early date work on the method of sampling soils, collection 
and examination of soil analysis in different parts of India, and 
experiments on the relative values of nitrogen in green manure, 
farmyard manure, compost, etc. 

Part II of the Report deals with the individual schemes fostered by the 
Council in various parts of India and sets forth various 
recommendations for improving the work being carried out 
It also contains a brief note on the Punjab Irrigation Research 
Institute, Lahore, visited by Sir John Russell and the different 
problems being investigated there. It is mentioned that no 
investigations of the optimum quantities and times of applica¬ 
tion of water to different crops are carried out though the subject 
is extremely important. Soil examination methods devised by 
Dr. Puri are mentioned but it is advised that wherever possible 
standard methods recommended by the International Society 
of Soil Science should be used by Indian workers because then 
only can results be compared with those obtained in other 
countries and with studies by other soil workers. 

A summary of the Report and general recommendations are given at 
the end. 


Imperial Agricultural Research Institute. 

Scientific reports of the Imperial Agricultural 
Research Institute, New Delhi for the year 
ending 30th June, 1937. 

This contains reports of the agricultural research work carried out at 
New Delhi and Karnal. A review of three decades of research 
at the Institute which was first situated at Pusa and was shifted 
to New Delhi in 1936 is given. The work includes crop experi¬ 
ments, manurial trials, rotational experiments, test and design 
of machinery and implements, breeding improved crops, 
researches in soil science and agricultural chemistry, water 
requirements of crops, plant- nutrition, bacterial and other 
diseases of plants, insect pests and control, and the bio-chemistry 
of crops. Reports by the Imperial Agriculturist, the Imperial 
Economic Botanist, the Sugarcane Expert, the Imperial Agricul¬ 
tural Chemist, the Imperial Mycologist and the Imperial Ento¬ 
mologist on the work carried out under them at various substa¬ 
tions, and the future programmes of work are included. 
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Report of the Director, Imperial Agricultural 
Research Institute, New Delhi for the year 
ending June 30, 1937. 

This is a reprint of the report from the Scientific Reports of the Insti¬ 
tute for the year ending June 1937 and deals with the work carried 
out by the Institute in general, statement of accounts and a 
review of the work carried out at Pusa and New Delhi during the 
last 3 decades. 

Forest Research Institute . 

Forest in relation to climate, water Conserva¬ 
tion and Erosion. (Extracts from the pro¬ 
ceedings of the British Empire Forestry Con¬ 
ference, South Africa, 1935). 

This publication contains the report of the Committee on forests in 
relation to climate, water conservation, and erosion, appointed 
by the Empire Forestry Conference in South Africa, and the 
debate on the report and the Conference. A paper on “ Soil 
Erosion in India and its consequences ”, by Messrs. Glover and 
Hamilton presented at the Conference, is also given. 

The report of the Committee deals with the effect of forests on tem¬ 
perature, wind, rainfall, humidity, evaporation and climate in 
general. It is stated that forests exert a moderating influence 
on extremes of heat and cold and on the adverse effect of winds, 
increase humidity, retard evaporation, and have generally an 
ameliorating effect on climatic factors. With regard to rain¬ 
fall it is pointed out that topographical features of a country 
exercise a far greater influence upon precipitation than 
forests alone which have however some influence on the local 
distribution of rainfall. 

The effect of forests on various aspects of water conservation is next 
considered. The first influence of destruction of forests is on the 
moisture content of the soil, the diminution of perennial streams, 
increase of floods, deposit of detritus by wind and water, and 
gradual reduction of cultivation. Instances are quoted of rivers 
in India and elsewhere which were previously navigable by sea¬ 
going ships but now can be navigated by small boats only. The 
decay of the great irrigation works of Mesopotamia is due to the 
neglect of catchment areas of the Euphrates and Tigris. In 
the case of reservoirs and dams, the influence of forest cover in 
the catchment areas would be beneficial by decreasing run-off 
and preventing silting. The silting problem in denuded areas 
has been causing the greatest anxiety to irrigation engineers. 
The silt laden water does not penetrate into the soil and causes 
large floods which run to waste. Forests have a regulating 
effect on stream flow, decreasing the flood and increasing the flow 
of water in dry seasons when streams in a denuded area altogether 
dry up. 
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The effects of forests on erosion is next discussed* The disastrous 
effects of erosion following destruction of forest cover are admitted 
by all authorities. 

In the course of the debate, Mr. Trevor, the Inspector General of Forests 
in India draws attention to the erosion of the outer Himalayas by 
excessive grazing and cutting down of the forests. Other 
speakers give their experiences in South Africa and elsewhere. 

The article on “ Soil Erosion in India and its Consequences ” gives a 
brief account of the topographical features of India, rainfall, 
and population. The conditions prevailing in the Punjab foothills 
are then discussed in detail and the causes of the present 
erosion conditions arc set forth. Possible methods of dealing 
with the erosion problem are indicated. 

The foot-hills grazing problem in India. Gorrie. 

This pamphlet has been issued by the Imperial Council of Agricultural 
Research and contains an article reprinted from “ Agriculture 
and Livestock in India ”, September 1937 (see Bulletin No. 7, 
page 54). 

Department of Industries and Labour. (Public Works Branch). 

Review of Irrigation in India, for the year 1910-11. 

Review of Irrigation in India, for the year 1911-12. 

Review of Irrigation in India, for the year 1912-13. 

Review of Irrigation in India, for the year 1913-14. 

Review of Irrigation in India, for the year 1914-15. 

Statements showing the financial results of Productive and Unpro¬ 
ductive Irrigation, Navigation, Embankment and Drainage 
Works for, and up to the end of, the year 1935-36. 


BENGAL. 

Department of Agriculture. 

Annual Report of the Department of Agricul¬ 
ture, Bengal, for the year 1936-37. Parts I 
AND II. 

Part I contains reports on administration and works carried out in 
different sections namely fibre section, chemical section, botani¬ 
cal section, agricultural engineering section, entomological 
section. Research and experimental works carried out are 
mentioned. Three methods of mechanical analysis of soils are 
being experimented upon under instructions from the Imperial 
Council of Agricultural Research, namely the Truog, the Inter¬ 
national, and the new Dacca University methods. 
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Part II contains detailed reports of the heads of the various sections 
mentioned above together with reports on certain important 
farms. Research and experiments on rice, sugarcane, jute and 
cotton are mentioned. Soil work included the comparative 
study of different methods of soil analysis, and soil surveys of 
certain areas near the sea which are going out of cultivation due 
to the appearance of a poisonous substance called Kasch. It 
has been found that in the affected area plants and vegetable 
matter in different stages of decomposition are buried under 
the earth sometimes only three inches below the top soil. This 
decomposed vegetable matter is supposed to be responsible 
for the poisonous effect, end possible remedies have been 
suggested. 4 


BIHAR AND ORISSA. 


Irrigation Department. 

Annual Administrative Report for Irrigation 
in Bihar and Orissa for the year 1935-36. 

The canal systems in the Province irrigated a total area of 940,248 
acres during the year under review as compared with an average 
of 871,712 acres during the preceding three years. The Son 
canals which have been classified as a productive work from 
1st April 1934, yielded a net return of 5*29 per cent, on the 
capital during the year. The Orissa canals were worked at 
a loss of about 7\ lakhs of rupees. On the whole, however, 
there was a surplus revenue of about Rs. 1,20,000 after meeting 
working expenses and interest charges during the year. State¬ 
ments of area irrigated, navigation traffic, financial results, 
and works expenditure are included. 

Proceedings of the Committee formed to con¬ 
sider the materials collected by the water¬ 
ways Engineer concerning flood conditions 
in Notrth Bihar, 1937 


The Committee was appointed to consider flood conditions in Champa- 
ran, Muzaffarpur and Darbhanga Districts in North Bihar, 
and to suggest measures for flood relief. Three rivers, the 
Bagmati, Bur Ganadak, and Sikrana are mainly responsible 
for floods in these tracts. The Committee discussed a number 
of communications addressed to them by various concerns 
including the Bihar Planters’ Association and the Champaran 
District Board. The Committee also inspected certain road 
embankments which are alleged to cause obstruction of flood 
flows, and certain sections of the Bengal and North Western 
Railway in which the waterway provided is alleged to be in¬ 
sufficient. A few other localities and existing river embank- 
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merits were also inspected and after final discussions the Com¬ 
mittee came to the following important conclusions with regard 
to measures for flood relief:— 

1. Increasing the waterway in several reaches of the Bengal and 

North Western Railway line. The afflux at some of the 
bridges in these reaches was as high as 3' and 4*5' ft. 

2. Construction of a 20 mile long embankment along the left bank 

of the Sikrana River. 

3. Lowering of certain road embankments and provision of control 

shutters in some of the large drainage culverts in one road 
embankment which has recently been raised as a flood embank¬ 
ment. 

4. Absolute prohibition of fishing “ bands ” in any of the Bagmati 

River channels as they obstruct the formation of a regular 
channel. 

The Committee also reviewed in general the material collected by the 
Waterways Division which was created in 1934 to collect data 
on flood conditions. A statement of investigations carried out 
and proposed by the Waterways Division is attached. 

Report op the Monguyr (Begusarai) Advisory 
Flood Committee, 193G. 

“ This Committee was formed to ascertain the causes of severe flooding 
in the rains of August 1936, in and in the neighbourhood of 
Begusarai and to suggest any practical relief for the future, of 
a part or whole of the area flooded.” 

The flooded tract lies on the left bank of the Ganges and extends up 
to the railway embankment which runs more or less parallel to 
the river at a distance varying from 3 miles to six miles from the 
river. An old “ Bandh ” or embankment known as the Gupta 
Bandh which lies on the left bank of the Ganges was 11 £ miles 
long in 1920, but is being cut away by the eroding action of the 
river so that in 1930, its length was 8 miles. The Committee 
inspected this bandh and two other roads which were reported 
to cause obstruction to the flood waters. They came to the 
conclusion that a retired line of embankment should be con¬ 
structed from a point on the old Gupta Bandh to the railway 
embankment which would shut off the town of Begusarai from 
the flood waters. They also recommend the lowering of two 
road embankments to ground level as the embankments obstruct 
the free passage of flood water. They were of opinion that 
the heavy erosion of the Ganges on the left bank appears to be 
due to natural causes and not to the works of the Indian General 
Steam Navigation Company. As a precaution, however, they 
suggest certain restrictions on the building of jetties and the 
plying of steamers in the river by the Company. 
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REPORT O* THE SARAN ADVISORY FLOOD COMMITTEE, 

1936 . 

The Co mmi ttee was appointed to ascertain the causes of the severe 
flooding in August 1936, in a large tract of the Saran Distr 
and to suggest any practical methods of relief for the future. 
The flooded area consists of a strip of land about 80 miles in 
length and six miles in width lying on the left" bank of the Gogra 
from its junction with the Chhoti Gandak and the Ganges, 
and then on the left bank of the Ganges upto the junction of 
the Gandak and the Ganges. The Committee made a detailed 
inspection of the flooded area and existing embankments, and 
came to the conclusion that flooding has been due to the spilling 
of Chhoti Gandak and the Gogra on their banks. Their prin¬ 
cipal recommendations are:— 

1. Raising two roads, one running along the left bank of Chhoti 

Gandak, and the other running along the left abank of the 
Gogra from the mouth of Chhoti Gandak to the confluence 
of the Gogra and Ganges. The length to be raised in the 
former is about 2 miles and in the latter about 33 miles. These 
raised roads will prevent the flood from spilling over the area 
affected. The raising of the road embankment along the river 
Gogra, however, may be objected to by the United Provinces 
Government as the district of Ballia in the United Provinces 
is on the other side of the Gogra and may be adversely affected 
by the raising as recommended. 

2. Another recommendation is the strengthening of a bundh which 

runs at right angles to the direction of the river from the con¬ 
fluence of the Gogra and Ganges for a distance of about 5 miles. 

Revenue Report op the Government op Bihar 
and Orissa, Irrigation Department, for the 
year, 1935-36. 

Contains a general review of irrigation and navigation works, embank¬ 
ments, and drainage works. Statistical tables showing 
financial results, areas irrigated, water rates in force, demands 
and realization, and traffic on canals are given. 


UNITED PROVINCES. 

Public Works Department . {Irrigation Branch), 

Address by Sir William Stampe, Chief Engineer, Stampe. 

Irrigation Development, U. P., on the occasion 
op the Opening Ceremony of the Chitauar 
Power Station by His Excellency the Governor 
op U. P., on November 2, 1937. 

Sir William Stamped address describes briefly the inimial objects of the 
Ganges Canal Hydro-electric Grid Project whereby power is 
developed at a number of falls on the Ganges Canal and is 
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utilized over a large agricultural area. These objects were—the 
electrification of 88 towns, supply of power for pumping from 
rivers for irrigation, power for pumping from tube-wells for 
irrigation, and energizing agricultural machinery in farms" 
He then goes on to discuss cost of generation and financial re¬ 
turn. The total cost of generation is Rs. 1209 per k. w. of 
which* about two thirds represents the cost of a transmission 
system 4,000 miles in length. Two thirds of the gross output 
of 29,000 k. w. is allotted for irrigation pumping. Nett return 
for the current year is estimated at nearly Rs. 4 lakhs. In 
urban areas current is retailed at fixed rates through licensees 
who instal their own distribution system. A brief history of 
the inception of the State Tube Well Scheme is outlined and 
the operation of the tube-wells is reviewed. 1,490 wells and 
subsidiary works have been completed at a cost of Rs. 138 
lakhs. Further developments possible with cheap power 
available for the uplift and welfare of the rural tracts are 
indicated and mention is made of further resources which can 
ultimately be utilized for pow T cr development. Finally, 
acknowledgment is made of the services of officers connected 
with the completion of the scheme. 

Address by Sir William Stampe, Chief En- Stampe* 

gineer, Irrigation Development, U. P., on the 

OCCASION OF THE OPENING CEREMONY OF THE 

Upper Ganges Canal Feeder Tube Wells by His 
Excellency the Governor of U. P., on Novem¬ 
ber 2, 1937. 

Attention is drawn to periodical shortages in supply in the older 
canal systems. Investigations indicated that cheap power 
from the Ganges grid could be utilized to pump water from tube 
wells to supplement the canal supplies in times of shortage* 
Two projects of an experimental nature were carried out in 
this connection, in the first of which two distributaries were 
cut off from the canal and fed by large tube wells. In the second,, 
the tail portion of a distributary was abandoned and replaced 
by a system of tube wells. Results of these experimental pro¬ 
jects are being watched. To supplement the Ganges Canal 
in times of shortage thirty tube wells pumping 100 cusecs direct¬ 
ly into the canal were constructed. The wells are operated 
during those hours of the day when the hydro-electric system is 
not otherwise loaded to its maximum output. Cheap surplus 
current is utilized for supplementary pumping during these 
hours and the additional water is being utlized for irrigation in 
the Mat Branch in the districts of Muthra, Agra and Aligarh 
where construction of tube wells is not feasible for geological 
reasons. Important experiments are in progress to determine 
to what extent the water abstracted from tube wells is drawn, 
in the form of additional seepage, from the canal itself. 
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The Ganges CanAl Hydro-electric Scheme with Stamp# 

its Associated State Tube Well Irrigation 
Project: Brief Narrative of the History, 

Objective and Scope of the Projects. 

The Upper Ganges Canal in the United Provinces commands an area 
of million acres and irrigates 1,200,000 acres. It has thirteen 
falls of 7 to 10 feet of which ten were considered suitable for 
power development. Features offering economic advantage for 
a power system developed from this canal system are described. 
The completion of the permanent headworks of the Ganges 
Canal in 1920 and of certain remodelling works in 1926, assured 
a continuous supply on the canal, and investigations of power 
development projects on a number of falls were undertaken in 
1926. The grid scheme was started in 1928, and the stages of 
its progress are briefly reviewed. The grid scheme was reviewed 
by an Enquiry Committee in 1934, and another Committee of 
Experts in 1935, and the conclusions of these committees are 
given. The grid scheme comprises seven canal power stations 
supplemented by a steam station as a standby. The four 
types of transmission lines are described. The capital cost 
and the cost of production per kilowatt are given. The capital 
cost per kilowatt installed is Rs. 440 for the hydro-electric instal¬ 
lations while the co$t for the standby steam installation is 
Rs. 210 per kilowatt. At the steam station every unit generat¬ 
ed costs two pies for coal. Criticisms of the high capital cost 
and high cost of grid current have frequently been made. These 
are discussed and their lack of justification is shown. Brief 
descriptions of the rural distribution system and the State Tube 
. Well System follow and details of the actual development of 
irrigation and cost per acre are given. Advantages of tube 
wells apart from irrigation are mentioned. The extent to which 
these schemes contributed to the relief of unemployment is, 
stated and criticisms as to the purchase of equipment from 
outside India are disposed of. 


CENTRAL PROVINCES. 


Department of Agriculture . 

Report of demonstration work carried out in 
the Eastern Circle together with Reports on 
the Seed and Demonstration and Cattle-breed¬ 
ing Farms of the Circle for the Year ending 
the 31st March, 1936. 

The demonstration work included varietal tests of paddy, wheat and 
sugarcane, manurial tests, and growing of garden crops. 



128 


Report on Demonstration Work carried out in 
the Northern Circle together with Reports 
on the Seed and Demonstration and Cattle- 
Breeding FARMS OF THE CIRCLE FOR THE YEAR END¬ 
ING the 31st March 1936. 

Report on Demonstration Work carried out in 
the Southern Circle together with Reports 
on the Seed and Demonstration and Cattle- 
breeding Farms of the Circle for the year 
ending 31st March 1936. 


PUNJAB. 

Public Works Department, (Irrigation Branch). 

History of the Lower Chenab Canal Headworks 
at Khanki for the year 1935-36. 

Rainfall during the year was abnormal, i.e. 34-49" as compared with 
28-59" last year and 35-29" during 1933-34, which was the 
wettest year during the past twelve years. 

As regards changes in the course of the river, the right creek has deve¬ 
loped into a powerful arm of the river due to the functioning of 
the right bank undersluices, ancl this change has been a factor in 
the improvement of silt conditions in the canal. 

The work of reconditioning the Khanki Weir, which was in progress 
last year, was completed. 

The canal continued to be fed on the still pond system of regulation 
except that the silt ejector tunnels functioned throughout the 
summer. 

Silt conditions in the canal have shown progressive improvement. 
Factors responsible for this are given. 

History Sheet of Mangla Headworks, Upper 
Jhelum Canal, for the year ending 31st May 
1937. 

During the year under review the conditions remained normal and nothing 
of importance happened. No damage of any kind was done to 
the works. 

History of Rasul Headworks, Lower Jhelum 
Canal, for the year 1936-37. 

.Contains notes on monsoons and floods, damage to works, change of 
course of Jhelum river and measures taken to remedy this, and the 
principal works carried out. 
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History or Tajewala Headworks, Western Jumna 
Canal, for 1936-37. 

Contains information on rainfall, floods, canal closures, changes in the 
course of the river Jumna, and works carried out during the 
year. 

Forest Department. 

Dastan Janoal. 

A pamphlet in Urdu in which the beneficial effects of forests are set 
forth in the form of a dialogue between a school master and his 
pupils. 

Department of Agriculture. 

Notes, Vol. XVI. 

No. 2, October 1937. 

This publication is issued twice a year, in April and October, by • the 
Punjab Agricultural Department and is intended to convey to 
the agriculturists in a simple form useful information and advice 
on agricultural matters. It is published in English and Urdu 
and contains brief notes on subjects of interest to agriculturists. 
The present issue contains the following notes amongst others:— 

1. The agricultural year 1936-37 in brief review by the Director at 

Agriculture, Punjab. 

2. The Imperial Agricultural Research Institute, New Delhi by 

Dr. W. Burns, Agricultural Expert, Imperial Council of Agricul¬ 
tural Research. 

8. Soil fertility and the necessity of rotations. 

4. The best rotation for cotton. 

5. Some common birds injurious to cultivators. 

6. Cultivation of American cotton in Punjab Canal Colonies. 

7. Manuring of sugarcane. 

8. Seasonal hints for planting new gardens. 

9. A low lift pump suitable for Punjab conditions. 

10. Influence of depth of sowing, soil and season on the germination 

of cotton seed. 

11. Cross 591 as the best wheat variety under irrigated conditions. 

12. Amelioration of sandy soils. 

The publication also contains a list of leaflets issued by the 
Punjab Agricultural Department, list of books recommended 
dealing with agriculture, seed agencies in the Punjab, and price 
list of various agricultural implements. 


K8CBI 


I 
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Punjab Engineering Congress. 

Minutes of Proceedings of the Punjab Engineer- 
in® Congress, Vol. XXV, 1937. 

Contains the following papers with discussions:— 

Waterlogging on the Upper Ckenab Canal, its 
Causes and Cube. 

Agricultural Economies with Special Reference 
to Irrigation Problems in the Punjab. 

The Raising of Jhelum Bridge. 

The Roads to Kulu. 

Turbulent Flow in Channels. 

A Note on the Building of two Reinforced Con¬ 
crete Box Culverts on N. W. R. 

Some Notes on Gunite and its uses on certain 

WORKS ON THE NORTH WESTERN RAILWAY. 


B. N. Singh. 

Roberts. 

McIntyre. 

Johnston. 

Blench. 

Kumar. 


Kumar. 


The Deg Diversion and the Combined Head Fall 

and Aqueduct. Kapur. 

The Regulation Gauge for Headless Canal 

Meters. Wilson. 


Quetta Reconstruction Progress, 1935-36. Boddington. 

Experiments of Premix Work in Mile 35, G. T. 

Road. Murari Lai. 


For notes on individual papers see Quarterly Bulletin No. 5, pages 
121-125. 


BOMBAY. 


Bombay Engineering Congress. 

Minutes of Proceedings of the Bombay Engineer¬ 
ing Congress, 1937. Vol. 26. 

The following papers are included:— 

The Patalganga R. C. C. Bridge at Kharpada. Sardesai. 

This is a reinforced concrete bridge of 9 spans consisting of three central 
bowstring girder spans of 100 ft. flanked by three reinforced 
concrete beam and slab spans of 48 ft. on either side. A feature 
of the bridge is the bowstring girder spans which are of a type 
patented by Messrs. Christiani and Neilson of Copenhagen. Each 
span is covered by two bowstring girders with reinforced concrete 
arch ribs and tie beams with plain 2£* steel bars as hangers. 
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The hangars are not vertical but’inciined. Three different types 
of foundations have been used for the piers and abutments, 
namely, open, cylindrical, and well foundations. The cylindri¬ 
cal foundations are of reinforced concrete cylinders 5" thick and 
were sunk on artificial islands made of earth and moorum in the 
river bed at the sites of piers. This paper gives a brief history of 
the project, describes the characteristics of the river and con¬ 
siderations leading to the selection of the present site, catchment 
areas and discharges, loads for design, general design and cons¬ 
truction operations. The construction operations are described in 
detail giving information about supply and quality of materials, 
pumping and other plant used and foundation construction of 
piers and abutments. Problems which cropped up during 
construction and methods adopted to solve them are describ¬ 
ed. 

See also under 4 4 Civil Engineering and Public Works Review ” of October 
1937. 

Limb and Cement Mortars and the cost of “ 

Strength Graham-Smith. 

This paper is the result of an enquiry as to the comparative strengths 
of lime and cement mortars. The enquirer desired to know if 
figures were available showing the strength in compression and 
tension of mortars composed of lime and sand in the usual pro¬ 
portions and of weak mixes of cement and sand, in order to decide 
whether lime or cement should be used on small works in out of 
the way places. A series of tests with the available local materials 
were carried out and the results are given herein. The tests include 
comparative tests with various mixes of cement-sand and lime- 
sand mortars, namely, 1 of lime to 1 2, 2£ and 3 of sand and 1 of 

cement to 5, 6, 7, 8, 9, 10 of sand. Subsequently the tests with 
cement mortars were extended to ratios of 1 cement to 22 sand. 
Tests were also made on some cement-lime-sand mortars. The 
materials used and the test procedure are described. Results 
are given in tabular form. Some general conclusions drawn 
are:— 

1. The rich mix lime mortar is inferior to the lean mix as 

regards strength. 

2. The strength depends on the quantity of water used and 
* not on the amount of lime. 

, 3. The rich cement mortars are very much stronger than the 
lean ones Jbut even 1 : 22 mortar is stronger than any of 
the lime mortars. 

4. The replacement of cement in a 1: 2 mortar by an equal 
quantity of Ume resulted in an increase in strength of 
the mortar. 

i2 
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Earthquake and design of Structures. Kynnersley. 

The occurrence of several severe earthquakes in India during recent 
years calls attention to the necessity of studying earthquake 
phenomena with a view to avoid the apallin tragedies of the past. 
The author discusses general causes of earthquakes, seismic 
conditions and zones in India, manifestations and interesting 
features of earthquakes, and measurement of earthquake intensi¬ 
ties. He then passes on to the design and planning of buildings 
of the earthquake-resistant type. General considerations for 
selecting sites for towns in localities subject to earthquakes are 
discussed. Planning of buildings, and the proper type of founda¬ 
tions are described. An ideal foundation is a reinforced concrete 
mat. For foundations on soft ground a special type of found¬ 
ations known as the Salvus foundation is recommended. The 
salient features of this type of foundation are described and illus¬ 
trated. General principles of superstructure design are men¬ 
tioned. The superstructure may either be flexible or rigid, 
though the majority of engineers now favour the latter type. 
Reinforced concrete walls are the most reliable construction for 
earthquake proof buildings. For floors, reinforced concrete is 
virtually a necessity. Roof structures should be light, and 
tiled roofs should be prohibited. Recommendations and general 
instructions for other structural parts such as doors and windows, 
staircases, etc., are given. A brief note on building materials 
used in the construction of earthquake proof buildings, and 
extracts from building codes concerning such buildings in force 
in different countries are given. 

SIND. 

Public Works Department (Irrigation). 

Indus River Commission Records, 1935-36. Von. 

II, Part I— River Course Plans. 

Indus River Commission Records, 1936-37. Vol. 

II, Part I— River Course Plans. 

Report on Experiments with a Model of a Regula¬ 
tor over 28 th mile Begari Canal, carried out 
in the Development and Research Division at 
the Karachi Testing Station. Technical Paper 
No. 2, 1937. 

The model experiments described herein were undertaken to determine 
the best and cheapest mode of dealing with scour below regula¬ 
tors. In this particular regulator which was originally a road 
bridge and later converted to a regulator, a scour hole 23 ft. 
deep was formed. A model 1/24 full size was constructed and 


Bushby. 

Hiranandaui. 
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tests were carried out with needles and wales, and with vertical 
screw gates. Eighty four experiments were performed with 
various types of structures for preventing scour. The final 
design adopted consisted of 3 rows of staggered blocks mounted 
on baffles, and a deflector. The conclusions drawn are :— 

1. The optimum height of staggered blocks mounted on baffles 
required to give satsifactory results without producing scour 
was 1/5 depth of water on the downstream. 

2. Friction blocks used in the Punjab did not give satisfactory 
results. 

3. An overlap of on either side of the blocks (equivalent to 1 ft. 
on the prototype), mounted on baffles, which created 3 cisterns 
above the pavement, were effective in reducing bed velocities. 

Nora ON THE POSITION IN THE BARRAGE COMMAND 
AS WELL AS BEGARI AND ShIKARPUR INVESTIGATED 

Areas in reagrd to changes in the levels of 
of the Sub-Soil Water Table which have taken 
place between April 1936 and April 1937. 

Plans showing Hydro-Isobaths and difference contours for the whole of 
the Barrage Command, the Khairpur State, and Shikarpur and 
Begari areas are included and causes of the rise or fall of water 
table as indicated by the plans are discussed. 

Sind Right Bank Drainage Project, Vol. I : 
general Report on the Proposed Drainage 
Project for the Right Bank. 

This drainage project has been prepared for the tract on the right bank 
of the River Indus in Sind bounded by the North Western Canal 
and the Khirtar Branch on the north, the Indus River in the 
east and the Khirtar Range on the west. A very large part of this 
area has a high subsoil water table and the principal cultivation itf 
rice. In view of the danger of serious permanent rise in the water 
table in this area after the commencement of barrage irrigation 
the present drainage project was prepared. This report describes 
important features of the right bank tract, investigations leading 
to the preparation of the project, general features of the project, 
methods of fixing alignments of drains and feeders, design 
of drains, and design of masonry works. Plans and estimates 
of the works are also included. Certain conclusions arrived at as 
a result of field and other investigations are given. The most 
important of these is that there does not appear to be any neces¬ 
sity of taking up the construction of drainage works on a large 
scale in view of the general satisfactory condition of subsoil water 
table at the present time. The limitations of the drainage project 
are discussed. The strict control of irrigation supplies will 
obviate the necessity of construction of drainage works on a large 
scale. 
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Memorandum of Instructions for the River 
Discharge Observers in Sind, 1936. (Second 
Edition). 

Detailed instructions are given for selecting the site at which discharge 
should be measured, use of the discharge boat equipment, use and 
care of current meters (Gurley and Haskell), use of mason’s 
level, etc. Correct method of computing discharge is described. 
Instructions regarding silt observations are also included. 

Weekly Statements showing Rabi Cultivation 
AREAS UP TO 4th DECEMBER 1937 IN SlND AS 
COMPARED WITH THOSE OBTAINED UP TO THE COR¬ 
RESPONDING DATE LAST YEAR. 


MADRAS. 


Department of Agriculture. 

The Earth Scope. Leaflet No. 78. Charley. 

Describes an implement for the levelling of fields, excavation or cleaning 
out of drains and channels, and in general for any job involving 
the movement of soil over short distances. It is operated by 
bullocks. The method of its use, rate of working and prices 
are given. 

Preparation of Turmeric for Market. Leaflet Charley. 

No. 80. 

A new polishing machine for turmeric is described herein. 


INDIAN STATES. 


Mysore State. 

Department of Agriculture. 

Administration Report of the Agricultural 
Department for 1935-36 with the Government 
Review thereon. 

Contains the reports of the Director and Assistant Directors in charge of 
the various circles on the work carried out and reports of Experts 
in charge of the various sections, chemical, mycological, entomo¬ 
logical, etc. Reports on certain important farms are also in¬ 
cluded. 



BURMA. 


Department of Agriculture. 

Report on the Operations of the Department 
op Agriculture, Burma, for the tear ended 
the 31st March 1937. 

Contains a summary of the work done during the year followed by de¬ 
tailed reports of officers in charge of various sections and circles. 
Rice research is under a separate officer and investigations on 
rice include: — 

(1) Investigations of the effect of soil and climatic conditions 

on quality of rice. 

(2) Investigations of effects of different dates of harvesting on 

the quality of rice. 


AFRICA. 

British East African Meteorological Service. 

Bulletins of Daily Rainfall in Tanganyika 
Territory for the months of January to 
December 1936. 

Summary of Rainfall in Tanganyika Territory 
for the year 1936. 

Bulletins of Daily Rainfall in Uganda Pro¬ 
tectorate FOR THE MONTHS OF JANUARY TO 
December 1936. 

Summary of Rainfall in Uganda Protectorate 
for the year 1936. 

Bulletins of Daily Rainfall in Kenya Colony 

FOR THE MONTHS OF JANUARY TO DECEMBER 

1936. 

Summary of Rainfall in Kenya Colony for the 
year 1936. 


UNITED STATES OF AMERICA. 

Department of Agriculture. 

Flow of Water in Drainage Channels : the Ramser. 

results of Experiments to Determine the 
Roughness Coefficient in Kutter’s Formula. 

"technical Bulletin No. 129, November 1929. 

Kutter’s formula is generally accepted by engineers as being the most 
satisfactory formula in use for computing the flow of water in 
open channels. The results obtained by the use of this formula 
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are however aftectedto such a degree by the coefficient of rough* 
ness that the selection of the correct value for this factor is a 
matter of the highest importance. The series of experiments 
described and summarized in this bulletin were undertaken for the 
purpose of determining appropriate values of the coefficient of 
roughness for various conations of channel. The experiments 
were conducted on existing channels in nine different localities. 
Field measurement procedure comprising the measuremet of dis¬ 
charge, water surface slope, and cross sections is described and 
the method of computing the value of n is explained. The nine 
sets of experiments are described in detail and results are pre¬ 
sented in tabulated form. The results of each experiment are 
discussed in some detail and conclusions arrived at from a study 
of the results are set forth at the end. A table is also given 
showing recommended values of n for various types of channels 
to be used for designing purposes. 

Department of the Interior , Bureau of Reclamation . 

Determination of Non-linear stress Distribu- Waldorf. 

tion in Boulder Dam by Rubber Slab Experi¬ 
ments. Technical Memorandum No. 442, March 4, 

1936. 

This publication describes experimental investigations of stresses in the 
Boulder Dam by what is called the method of analogy. In this 
method a rubber slab of the same profile as the section of the dam 
to be investigated, reduced to an appropriate scale, is deflected 
artificially to a particular shape. Stresses in the original structure 
are then analogous to curvatures in the rubber slab. The method 
is based on the fact that the equation governing the distribution 
of stress in the two dimensional case has the same form as the 
equation governing the reflections of a rubber model, both being 
differential equations of the foruth order. Any system of curva¬ 
tures and twists made possible in a rubber slab by deformation 
of the boundary will therefore be analogous to a distribution of 
stress in a plane solid of the same shape distorted by loads 
applied to the edge. To solve a plane stress problem by means of 
a rubber slab it is sufficient to apply to the boundary of the slab 
similar in shape to the original, curvatures proportional at every 
point 6f the boundary to the loading on the original. The 
sections, investigated are the crown cantilever section, 
and the horizontal arch section at elevation 900 of the 
Boulder Dam. A detailed mathematical discussion of the theory 
of the problem with mathematical computations necessary for 
the experiments, is given, followed by a description of the equip¬ 
ment used in the investigations and the general procedure of the 
tests* Results of the tests are discussed and the conclusions arriv¬ 
ed at are as follows. The tests show that the rubber slab method 
gives reasonable results as compared to other methods and is a 
valuable auxiliary in rapidly determining stresses in small areas 
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oar at oheck points. The results of the teats show that a linear 
distribution of stress exists throughout the greater part of the 
cantilever. 

Calculation of Stress Data from Strain Measure- Bergman. 

ments. Technical Memorandum No. 542, Decem¬ 
ber 14,1936. 

This report explains a method for computing the surface stresses in a 
body subjected to two or three dimensional stress, from strain 
gauge readings taken on three or more intersecting gauge lines. 
The method was developed in connection with the analysis of 
tests of models of Boulder Dam made by the Bureau of Reclama¬ 
tion in the Civil Engineering Laboratories of the University of 
Colorado. 

Nomographic Determination of Boundary Soehrens. 

Stresses in Gravity Dams. Technical Memo- Moody, 

randum No. 547, March 15,1937. Brahtz. 

A series of thirteen diagrams are presented herein, each of which is a 
graphical representation of a stress formula or combination of 
formulas. Diagrams 1 to 5 give the maximum and minimum 
stresses that can occur on the faces for various loading conditions 
which include the action of the dead load, water load, uplift, 
horizontal earthquake of intensity of one-tenth gravity and 
vertical earthquake of intensity of one-tenth gravity. Diagrams 
6, 7 and 8 give the magnitudes of dead load, water load and hori¬ 
zontal and vertical earthquake effect individually. Diagram 9 
gives the stresses produced by a parabolic water load surcharge 
developed dirnng an earthquake. Diagrams 10, 11, 12 and 13 
give the effects of a change in water surface and crest condi¬ 
tions in general. The application and use of the diagrams are 
’demonstrated by working out a typical example for each one. A 
resume of stress formulas used in preparing the diagrams is given. 
The magnitudes of the principal stresses alone and parallel to 
the faces of a gravjty dam furnish a measure of its stability 
in a manner satisfactory for preliminary design. With the 
use of the diagrams a section can be obtained which upon later 
detailed analysis will be found to fit specified requirements 
closely. 

Analysis of a Circular Arch under Uniform Houck. 

Load. Technical Memorandum No. 550, April 
29,1937. 

The purpose of this memorandum is to develop equations for the radial 
deflection at the crown due to uniform radial load, and radial 
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deflection at the crown due to temperature of an arch of uniform 
thickneae with radial abutments. The forces and moments due 
to elastic yield of the abutments are also considered. From the 
equations derived curves for constants oocuring therein have 
been plotted and provide a rapid and simple means of determining 
radial deflexions at the crown. 

Procedure fob making Temperature Studies on Culver. 

Exposed Slabs. Technical Memorandum No. 

651, May 7,1937. 

This publication presents a few formulee and curves concerned with 
temperature variations in a concrete structure and explains their 
use in practice. Methods for making temperature studies on 
explosed slabs are given, and an explanation is given as to which 
methods should be used to solve a specific problem. Data to be 
collected and tabulated for temperature studies, are given for 
general and specific cases. Formulae and calculations are given 
for finding the temperature at the centre of a block of concrete a 
given period after the placing thereof, temperature gradient across 
a block of concrete, isotherms for a number of blocks, time tempe¬ 
rature curve, time required for a structure to lose a certain per¬ 
centage of heat of setting, and the ratio of concrete temperature to 
exterior temperature. 

A study of the Detebiobation of Rigid Metal Bourne. 

Electrical Conduit when exposed to 100 Davis. 

percent Humid Atmosphere. Technical Memo¬ 
randum No. 664, May 17, 1937. 


Results of investigations on the bahaviour of rigid metal electrical con¬ 
duits exposed to the corrosive effects of moist air and curing water 
which has been in contact with green concrete, are presented 
herein. Short sample lengths of half inch conduits of steel and 
aluminium were tested with one month’s and one year’s exposure, 
and the results are summarized. 


Design Data for Gallery Stresses as Deter- Russell. 

MINED BY MEANS OF PlASTER-CeLITE MODELS. 

Technical Memorandum No. 666, June 16,1937. 

" Steel reinforcing around galleries in dams has heretofore been designed 
using empirical methods to determine the stresses. The purpose 
of this memorandum is to show the actual stresses present in the 
region around a standard gallery section and to present the data 
so that a quick approximate solution for any ordinary loading is 
readily available. The problem is solved by experimental analysis 
for 24 different conditions of loading, and the results which include 
.surface, tangential and principal stresses are shown as graphical 
stress curves ”. 
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This memorandum is a condensed summary of a report entitled “ Gallery 
stresses as determined by means of plaster-ceKte models ” by 
the writer. From the data obtained in the teste with plaster- 
celite models, a number of curves and charts have been prepared 
for the solution of stress problems around galleries. These are 
presented and their use is explained. 

Design of Roller Gates. Technical Memorandum Vetter. 

No. 562, October 14,1937. 

This memorandum gives a description of the so-called roller gate, and 
outlines the principles of design of such gates. Basic principles 
of hydrodynamics and analytical mechanics on which the design 
is based are discussed and detailed methods of design developed 
therefrom are set forth. Examples illustrating the use of the 
formulae derived are given. The methods were developed for 
the design of the 75 ft. roller gates of the All American Canal 
Headworks, and the proposed 110 ft. roller gates for the Roza 
Dam, Yakima Project. Illustrations of the gates of the All 
American Canal Headworks and a diagram showing variation of 
reactions of the gate are given. 

List of Technical Memoranda. 

A list showing the titles and prices of technical memoranda issued by the 
United States Bureau of Reclamation, numbering 543. They 
deal with engineering problems met with in the work of the 
Bureau of Reclamation. 

Tentative Field Instructions for Locating Em¬ 
bankment Materials and for Controlling Em¬ 
bankment Placing Operations. July 15, 1936. 

These instructions outline a tentative procedure for locating embank¬ 
ment materials and for controlling embankment placing operations 
in the field so as to obtain a stable impermeable embankment. 
General characteristics of material suitable for rolled embankment 
construction are briefly discussed. Preliminary investigations 
necessary before construction are described. These include pros¬ 
pecting for borrow pits, detailed investigations of borrow pit 
areas, sampling of borrow pit material, and laboratory teste of 
materials from test pits. The points to be taken care of for 
control of work during construction are described, and the 
general procedure to be followed for embankment work is given. 
General notes for embankment inspection and miscellaneous 
information for the guidance of earthwork inspectors are given. 
Detailed descriptions of field tests which include manner of 
obtaining and submitting samples, field density test, procedure 
of obtaining an despatching undisturbed soil samples, compaction 
test, and determining moisture content in the embankment before 
rolling, are also given. 
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Prevention op Scour and Eenergy Dissipation. Schoklitscb* 

Translated by Mr. Edward F. Wilsey from pages 
78 to 173 of Kolkabwehr und Stauraumverland- 
ung. 

Schoklitsch’s work on the prevention of scour and energy dissipation is 
considered to be the most complete from the engineering stand¬ 
point. His ideas and the comprehensive data collected by him 
from experimental research in the laboratory on models of dams 
and other structures are presented in this work. In addition to 
his own experimental work he has made detailed references to the 
work of other investigators and has mentioned the results and 
conclusions arrived at by them. Observations at actual works 
are also referred to, and actual works designed on the basis of 
model experiments are mentioned. 

The author commences with a preliminary discussion of surface, ground, 
and bed rollers and their energy dissipating action. Numerous 
investigators have studied the effect of rollers on energy dissipa¬ 
tion and some of them have obtained conflicting results. The 
author states that according to model tests the efficiency of a 
roller depends on its form, and the more the roller approaches 
a circular form, the less effective it is. The subject of energy 
dissipation is then dealt with under two heads : firstly for flows 
carrying silt and secondly for flows free of silt. Special structures 
for scour prevention are used if the discharges through the struc¬ 
tures carry silt. The energy dissipation is carried out in subsi¬ 
diary structures. The types of flow existing downstream of a 
dam and the corresponding scour are described, and the process 
by which scour is produced is explained. Model experiments 
of the scouring process at dams with a free overfall, dams 
with aprons sloping downstream, and dams with horizontal 
aprons were carried out by the author, and the results are dis¬ 
cussed. Measurements of actual scour at a number of dams of 
the above types have been made for several years andthese are 
diagramatically depicted. Results from experiments on the 
study of scour upstream of dams and scour measuremets on the 
upstream of some actual dams are given. The author then pro¬ 
ceeds to discuss various methods for reducing the scour below 
dams. The effectiveness of the various methods discussed was 
investigated by model tests and the results obtained are men¬ 
tioned. These methods include a long downstream apron, a 
rising apron solid sills, dentated sills as originated by Rehbock, 
double sills, riprap placed below a solid apron, floating and shelf 
aprons, and check sills (walls placed downstream from the dam). 
Experimental results of the action of the above devices are gra¬ 
phically shown. 

The author then passes on to energy dissipators when the flow is free of 
silt. 9 These include steps or cascades, the hydraulic jump, baffle 
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piers, stilling pools, nozzle dissipators, spiral eddy dissipators, 
pipe and flume dissipators, and other miscellaneous types of 
dissipators. Stilling pools are dealt with in some detail and rules 
for their design are given. Other devices and their action are 
briefly described and examples of actual works of the type that 
have been constructed are given. Formulae for hydraulic jump 
calculations are also discussed. 

The Measurement op Velocity and Pressure in Krisam. 

three-dimensional plow. Translated by Mr. 

Edward F. Wilsey from “ Zeitschrift fur Flug- 
technik und Motorluftschiffahrt ”, Vol. 23, No. 13, 

July 14,1932. 

An instrument for measuring the magnitude and direction of the velocity 
of flow and the hydraulic pressure in three dimensional flow, 
known as Zijnen’s five hole pitot sphere, is described in this 
publication. Its use in practice and experience obtained in its 
application to practical problems are described. 


Notional Bureau of Standards . 

Flow in Earthen Canals of Compound Cross- Hegly. 

Section. Translated and abstracted by Chilton 
A. Wright from “ Annales des Ponts et Chaussees, 

Memoires et Documents ”, Vol. 106, No. 5, May 
1936. 

In order to improve traffic on the Rhine in a certain reach, a canal 
along the bank was proposed as an alternative to changing the 
river channel itself. This canal was proposed to be of a com¬ 
pound trapezoidal cross section. The total width would be 420 
feet, divided equally into depths of 13 ft. and 33 ft. Navigation 
could then proceed upstream on the shallow part of the section 
against a velocity of approximately 2-5 ft. per sec. as compared 
to the maximum velocity of about 15 ft. per sec. in the river. 
There being no existing information on the hydraulic'characteris¬ 
tics of a canal with this cross-section, a series of model experi¬ 
ments were undertaken to study the velocity distribution and 
the division of discharge between the two parts of the cross- 
section, considerations of similitude between models with 
different scales, water surface profiles, roughness coefficients, an 
effect of curvature. These experiments are described in this 
publication, the results are discussed and the conclusions recorded. 
The experiments were carried out on three models, two straight 
ones of 1/20 and 1/50 scale size of the actualcanal and a curved 
one of 1 /50 scale. The third one was used to study effect of cur¬ 
vature. The experimental procedure is described and results are 
tabulated. 
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lN?nmoATioK of flow over weirs. Translated hy Dillmann. 

Mr. H. N. Eaton from " Mitteilungen des Hydrau- 
lischen Instituts der Technischen Hochschule 
Munchen ”, Heft 7,1933. 

When weirs are used for the measurement of flow of water in a channel, 
the channel in which the weir is placed is not always sufficiently 
long. In such cases special stilling devices such as gratings or 
screens are provided upstream of the weir to obtain a uniform 
flow in the approach channel, a condition which is postulated in 
the usual formulae for weir coefficients. These stilling devices 
however impress certain characteristics on the flow and therefore 
it is found that the usual weir formulae are not applicable. A 
series of tests were undertaken to investigate the effect of various 
forms of stilling devices on the discharge. The tests are described 
herein and results obtained are represented graphically and 
discussed. 

Current Hydraulic Laboratory Research in the 
United States. Bulletin V-2, July 1, 1937. 


The publication contains the following information :— 

1. A list of current projects in the hydraulic laboratories of U. S. A* 
• This includes studies on the following:— 

Hydraulic turbines. 

Flow conditions in open channels. Laminar and turbulent flow. 
Flow around bends. Velocity distribution in stream chan¬ 
nels. Roughness coefficient. Duration curves. Back¬ 

water curves. Hydraulic jump in a trapezoidal channel, 
sloping aprons and channels, enclosed conduits. Sub¬ 
merged flow. Sub-surface flow. Flow through weirs. 
Mechanics of suspended bed-load transportation. 

Measuring rate of flow in steep channels carrying suspended 
load. Flow phenomena at intersection and at critical 
depths of streams. 

Flow in pipes. 

Sand and gravel sampler and sample splitters. 

Hot wire velocity meter for use in water. Metering flumes. Ven¬ 
turi flumes. Rating of flumes for measuring debris-laden 
streamflow. Current meters. 

River model studies. Model of estuary of Columbia river. 

Locks. 

Model studies of dams, spillways, cofferdams, outlet works. 

Broad-crested weirs. Short-crested circular and rectangular 
weirs. 
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Similarity of moveable-Jped river models. Studies on fixed bed 
river models. 

Characteristics of sprinklers and sprinkler systems of irrigation* 

Effect of depth of watertable upon the loss of water from soil 
surface. Movement of moisture through soils. Mow 
through granular materials. 

Seepage from dams. Co-efficient of soil permeability. Satura¬ 
tion line. 

Evaporation from free water, soil, and plant. 

Hydraulic performance of canal drop. 

Surface run-off. 

Flood hydrographs. 

Ground water profiles. 

Flood control reservoirs. 

Stilling pools and other devices. 

Locks. Gates. 

Stability of sand dams. 

Concrete mattress studies. 

2. Hydraulic Research in France. 

Non-permanent regime in a rectangular channel of constant slope 
is one of the problems under study. 

3. Hydraulic Reserarch in Canada. 

Hydraulic model studies of different spillway profiles and calibra¬ 
tion of a sharp-crested triangular weir are the subjects 
under study. 

4. List of completed projects. These include :— 

Similarity of broad-crested weirs. 

Similaritygof moveable-bed models. 

Flood waves. 

Flow conditions at intersecting streams. 

Flow conditions at critical depth. 

Submerged short-crested weirs. 

Sedimentation basins. 

Cofferdam design. 

All-American Canal— “ Influent Slot ”. 

Outlet works and spillway design of Bull Lake Dam. 

Needle valve, ring-follower cylinder-follower gate characteristic. 

5. List of various hydraulic research committees with subject under 

investigation. 
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6. Foreign pamphlets received £y the Bureau of Standards. 

7. Translations of engineering articles prepared by various institu¬ 

tions in U. S. A. 

University of California. 

The Digestibility op Brown Alfalfa Hay, Sesame Folger* 

Meal, and Artichoke Silage as Determined for 
Ruminants. Bulletin No. 575, May 1934. 

University of Iowa. 

The Transportation of Detritus By Flowing Mavis. 

Water-II. Liu. 

Soucek. 

This bulletin reports results of tests carried out in a flume on the trans¬ 
portation of bed load by flowing water. A 32 ft. long wooden 
flume 32 inches wide and 16 inches high was used and six samples 
of granular material ranging from 1 * 4 to 4 * 4 m.m. mean diameter 
were used as bed materials. Observations were taken for a 
wide range of conditions, and roughness factors in Manning’s 
formula were determined for each test. Data obtained from 
more than 400 tests are analysed and empirical formulae are derived 
for rates of bed load movement in terms of bottom velocity 
and tractive force. Details of the apparatus, materials and 
experimental procedure are given. Data obtaned are plotted in 
a number of graphs and some formula) are derived to fit the data. 

Louisiana State University , Agricultural Exj)eriment Station. 

Changes in the Oxidation-Reduction Equilibrium Sturgis. 

in Soils as related to the Physical Properties 
of the Soil and the Growth of Rice. Bulletin 
No. 271, January 1936. 

Observations made during the past 5 years in studies on the fertility 
problems of the soils of the Lower Mississippi flood plain and the 
soils of the coastal prairies show that as a result of waterlogging 
due to naturally poor drainage and long continued irrigation, 
deflocculation and other poor physical conditions are developed 
and reduced products which are toxic to crops are accumulated. 
The effects of irrigation or waterlogging on the intensity and 
products of reduction, and their relation to the physical pro¬ 
perties of the soil have not been previously determined. 
The object of the investigations described in this bulletin was 
to determine the effect of waterlogging and organic matter on 
the rate, intensity and amount of reduction, to study the effect 
of irrigation on the decrease in permeability and aeration, and 
to ascertain the effects of certain treatments on the improve¬ 
ment pf the physical properties of the soils. After a brief histori¬ 
cal review of work done by previous investigators, the author 
goes on to describe the experimental materials and methods 
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used by him. The experimental results are then given and dis¬ 
cussed in detail, and methods for improving the permeability 
of deflocculated soils and increasing the yield of rice on such 
soils are suggested. The application of leguminous organic 
matter was found to increase the yield of rice in a de¬ 
flocculated soil. The use of commercial fertilizers without the 
addition of organic matter was not effective. Conclusions are given. 

Ohio State University , Engineering Experiment Station . 

Highway Subsoil Investigation in Ohio : prelimi- Eno. 

nary Report. Bulletin No. 39. 

This bulletin presents a brief r6sum<5 of the results obtained from high 
way subsoil investigation in Ohio carried out under the direc¬ 
tion of Professor Eno of the Ohio State University. Informa¬ 
tion has been collected from observations in the field, laboratory 
experiments, and from the work of other investigators. General 
conclusions are given with regard to the occurrence of road 
failures, vertical displacement of pavements, frost action, mois¬ 
ture content of soils, subbases and subbase treatment, capillary 
moisture and soil characteristics. Recommendations for guid¬ 
ance in practice are given and soil tests made in the laboratory 
are described. The behaviour of porous subbase soils and the 
effect of various admixtures on them is discussed. 

Runoff Formulas and Methods Applied to Selected Prior. 

Ohio Streams. Bulletin No. 49. 

Formulae for computing annual run-off from rainfall are mostly empirical. 
The purpose of the study reported in this bulletin is to determine 
the accuracy that may be expected with the use of some of these 
formulae in the case of certain selected Ohio streams upon which 
accurate stream flow records exist for at least a period of ten 
years. Computations of run-off are made from the most widely 
used.formulae and the results are checked with actual measured 
run-off. The author has also proposed modifications to increase 
the accuracy of the fomulae. The formulae and methods tested 
by the author are : Myer’s method ; line formulae of the type 
F=aR—B where F is annual run-off, R the annual rainfall, and 
a and B are constants ; the adjusted rainfall method ; formula 
proposed by Yermuele ; Justin’s formula ; and Grunsky’s for¬ 
mula. Results obtained from each of the above methods are 
discussed and conclusions are recorded. 

Effect of Calcium Chloride as an Admixture in Sloane. 

Portland Cement Concrete. Bulletin No. 61. McCaughey. 

Foster. 

Shreve. 

This bulletin reports experimental investigations undertaken to study 
the effect of o afoium chloride admixture on the rate of hydration 

x 
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of Portland Cement and its constituent minerals, to ascertain 
the character of the hydration products when the Portland 
Cement is set up in calfeium chloride solution, to determine the 
difference in change in moisture content between plain concrete 
and calcium chloride concrete during the curing period, and to 
determine the difference in volumetric changes between plain 
concrete and calcium chloride concrete during the curing period* 
The methods used in the tests are described and the results are 
discussed. Conclusions are given. 

Some Effects of Soil, Water, and Climate upon Eno. 

the Construction, Life, and Maintenance of 
Highways. Bulletin No. 85. 

Certain highway investigations carried out jointly by the Engineering 
Experiment Station of the Ohio State University and the Ohio 
State Highway Department are reported in this bulletin. The 
investigations deal with subgrade treatment beneath concrete 
pavements, and bituminous and other types of roads, subdrain¬ 
age of highways, and the treatment of special soil conditions 
such as marshes, peat bogs, earthslips, etc. A general discussion 
of soil characteristics and soil tests is given and some general 
conclusions from the investigations for practical guidance are 
stated. 

The Flow of Water Through Orifices. Bulletin Beitler. 

No. 89. 


Results of experiments to determine the variation of discharge co¬ 
efficient of sharp edged concentric orifices with pipe size, edge 
roundness, diameter ratio, edge thickness, and differential head, 
are reported in this bulletin. Several different sizes of orifice 
plates were tested in seven different sized pipe lines. The 
apparatus used is described and details of orifice plates 
and pipe lines used are given. The procedure of taking observa¬ 
tions is explained and results obtained are discussed and tabu¬ 
lated. 

The Predetermination of Piling Requirements Taylor. 

for Bridge Foundations. Bulletin No. 90 Morris. 

Burkey. 

Designing and construction engineers have long felt the need for a 
quick, accurate, and inexpensive method for determining piling 
requirements under the footings of the smaller bridges and struc¬ 
tures before starting construction. With the prossible exception 
of the method of driving test piles, the existing methods of 
testing a proposed bridge site to determine piling requirements 
are unsatisfactory. As a result of theoretical and practical 
investigations by the authors, two machines have been devised 
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with the help of which the probable behaviour of piles can be 
predicted. These machines are described and their use is ex¬ 
plained. Results of tests with the machines at a number of 
bridge sites are presented together with their interpretation, 
and these are compared with actual conditions obtained after 
construction. A brief discussion of the theory of piling is 
also included. 

The Plastic Flow of Concrete. Bulletin No. 91. Shank. 

The term “ plastic flow ” is used to indicate that property of a material 
which is evidenced by the continuance for an appreciable time 
of a varying increase of deformation or strain under sustained 
load, or decrease of stress during sustained strain. The object 
of this bulletin is to assemble existing data from tests and investi¬ 
gations on the subject of plastic flow, to correlate them and to 
develop from them general principles and expressions for the 
use of the engineer. The data analysed are from investigations 
at the University of California, the Bureau of Building Research 
in England, and the Ohio State University. The tests at the 
three institutions are briefly described and results of the tests 
are discussed. The data from the tests are tabulated and equa¬ 
tions for plastic flow obtained from the data are analyzed. Deduc¬ 
tions made from a study of the data are set forth. 

In order to solve plastic flow problems in structures a number of theo¬ 
retical expressions and procedures are developed for columns 
and beams of concrete and reinforced concrete. A number of 
tests were made to verify the accuracy of the theoretical expres¬ 
sions developed in the publication, and satisfactory results 
were obtained. 

Soil Surveys for Highways : Engineering Experi- Eno. 

ment Station Circular No. 33, Engineering Series, 

Vol. V, No. 4, July 1936. 

Preliminary studies and tests of the soil on which a highway is to be 
built form a recognized practice at the present time which has 
grown up within the last fifteen years. This circular reviews 
briefly the status of soil surveys as part of road construction 
plans in the various States, and gives a brief history of the 
development of road soil studies in the U. S. A. It is mentioned 
that notes on the sampling, testing, and field control of soils 
for road construction have been prepared at the Bureau of 
Tests, Ohio Department of Highways, and are representative 
of the best in current soil practice. Some salient features of 
these notes are described. Important soil research work carried 
out by various investigators is briefly described and includes 
the works of Dr. Terzaghi, Dr. Casagrande and others. 

k2 



148 


Engineering Experiment Station News : Vol. IX, 

No. 4, October 1937. 

This is a bi-monthly publication containing short notes on engineering 
matters of interest to Ohio State. One of the articles in this 
issue entitled “ Typical stream flow records ” gives a graphical 
representation of stream flow records of certain Ohio streams for 
the year 1937. The graphs show rainfall and run-off by months 
from October 1936 to June 1937 as recorded at a number of 
stations selected in three different drainage basins. Features 
of the graph are briefly discussed. 

Tote Usefulness of Mathematics to Engineebs. Ott. 

Circular No. 27. 

The usefulness of the different branches of Mathematics to the engineer, 
namely Arithmetic, Algebra, Geometry, Trigonometry, Analy¬ 
tical Geometry, Calculus, Differential equations, etc., is briefly 
described. 

(Translations of Italian papers received from United States of America and since 

returned). 

A Study of the Relationship Between the Priming Veronese. 

Heads of Models and of the Prototype of a 
Self Priming Siphon. (Translated from the 
Italian by the United States Bureau of Reclamation). 

The pr iming head of self priming siphons is defined as the difference 
of elevation between the overflow sill and the water level 
in the forebay at which the siphon is completely primed, or the 
head that is created by complete vacuum in the siphon throat. 
The experimental researches described herein were carried 
out to find the relationship between the priming head of a 
model syphon and the priming head of the prototype. The 
experiments were performed with three syphons of diffprgnt. 
types and for each type of syphon three different scale 
models were used. The three types of syphons and the models 
used are described. The procedure of carrying out the experi¬ 
ments is explained and results are discussed. An impor tant 
conclusion arrived at from the results is that a general law 
relating the priming heads of the model and prototype does 
not exist, and the only way to determine the value of priming 
bead for a syphon is to build and experiment on at least three 
models of different scales of the same type of syphon. Factors 
which influence the priming head are discussed and the various 
aspects of the problem are dealt with mathematically with a 
view to discover laws generally applicable. 
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Experimental Investigations on Self-Levelling ' Drioli. 

Siphons. (Translated from the Italian by the United 
States Bureau of Reclamation). 

“ The experiments described constitute, for the first time, a practically 
complete investigation of the different regimes of efflux of auto- 
levefling syphon through direct experimentation on constructed 
works.” 

The experimental scheme is described and results are discussed and 
dealt with mathematically. The results are also compared with 
results of laboratory experiments and it is concluded that the 
agreement between the two is fully satisfactory. The experi¬ 
ments are interpreted physically and hydraulically and it is 
shown that the agreement between the deductions from a normal 
hydraulic calculation and the resulting experimental demon¬ 
strations is very good. 

Experimental Research on Auto-Levelling Siphons : Marchetti. 

Second Report. (Translated from the Italian by the 
United States Bureau of Reclamation). 

“ In a preliminary report there have been published and illustrated 
the results of a first elaboration of a series of many experiments 
on models of auto-levelling syphons instituted in the laboratory 
of hydraulics and hydraulic constructions in the Royal School 

of Engineering at Pisa.In order however that 

the results and conclusions may have a more general character, 
it has been deemed opportune to make at the same time a general 
synthesis of all the results of the experiments hitherto completed 
both under natural conditions and in the testing laboratories, 

on auto-levelling syphons. In the present note 

only the findings will be given that relate to the distribution of 
the pressure along the pipe from the intake to the outlet, the 
values of the pressures being deduced by piezometers applied 
ta successive points along the waist of the pipe.” 

The experiments carried out at Pisa which were not discussed in the 
preliminary report are illustrated herein, and tests made in other 
laboratories are reviewed. The question of the comparability 
of models and prototypes is considered. 

On Equations of Uniform Flow of Streams : Mean Gentilini. 

Radius and Form of Section as Derived from 
Experimental Investigations. (Translated from 
the Italian by the United States National Bureau of 
Standards). 

“ The phenomena of the uniform flow of fluid currents lack a general 
and complete analytical representation” states the author in 
his introductory note. The object of this paper is to summarize 
the experimental investigations thus far made on this question 
and to set forth < the present position. Considering the greater 
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paractical importance of turbulent flow than laminar flow, 
the study given in the paper relates principally to the co-ordina¬ 
tion of experimental results obtained with the former. The 
author briefly reviews the progress of knowledge on the uniform 
flow of fluids up to the present time and discusses the various 
formulae developed, including the more recent conceptions of 
viscosity and roughness as affecting flow. He analyses laminar 
flow in conduits and develops a number of relations concern¬ 
ing such flow which are discussed in some detail. He passes 
on to uniform flow in smooth conduits with turbulent regime 
which is treated in the same manner. He then briefly summarises 
the experimental work on the subject by various authorities 
in chronological order and discusses the results in each case. 
The experimental investigations include those of Schiller, Winkel, 
Davies, White, Cornish, Nikuradse, Lea, and Lorenz. The 
experimental results on smooth conduits are discussed and 
summarized in tabular form. Finally, the effect of the form of 
the section on uniform flow in conduits with rough walls is 
discussed. 


AUSTRALIA. 


Report op the Melbourne and Metropolitan Board 
op Works for the Year ended 30th June 1936. 

Report op the Melbourne and Metropolitan Board 
of Works for the Year ended 30th June 1937. 

Contains general report on the administration, financial results, and 
reports on water supply and sewerage works with details of 
new works undertaken. Statement of accounts and balance 
sheet are also given. 


Report op the River Murray Commission for the 
Year 1936-37. 

Report of the proceedings of the River Murray Commission for the 
year 1936-37 with financial statements and details of works 
carried out during the year. The most important work com¬ 
pleted was the Hume Reservoir which was opened on November 
21, 1936. Amongst other works, Yarrawonga weir construc¬ 
tion was continued. Experiments with models of energy 
dissipators for this weir were completed and the type of dissi- 
pator finally adopted took the form of a dentated sill downstream 
of the structure. 


Irrigation Waters op the Burdekin Delta. Cassidy. 

Bureau of Sugar Experiment Stations, Brisbane, 

Technical Communications No. 1, 1937. 

The Lower Burdekin area (Queensland) consists of a uniformly fiat 
country typical of a river delta. The outstanding feature of 
this region is the facility with which large quantities of water 
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can be obtained at shallow depths, and a prosperous cane¬ 
growing settlement in this area has been established. The soil 
of this area is described, the sources of the underground supply 
and its replenishment are discussed and results of analyses of 
the waters of the delta are presented. It is considered that the 
Ca/Na ratio is the best criterion of the quality of water for irri¬ 
gation, but if much free alkali be present, the water should not 
be used in any case. As a result of investigations it is found 
that the Burdekin irrigation waters are inferior in quality which 
will lead to deterioration of the soil for which possible amelio- 
rants such as sulphur, gypsum, ammonium sulphate and molas* 
ses are suggested. 

Irrigation and Water Supply Development in 
Victoria, 1937. 

A brief history of water conservation in Victoria is given. A number 
of schemes constructed and administered by local trusts were 
the early features of irrigation activities but most of them 
failed and in 1905 the State Rivers and Water Supply Commis¬ 
sion was established. The duties and powers of the Commission 
are set forth and the irrigation systems administered by the 
Commission are breifly described. The progress in irrigation 
under the Commission is reviewed. Flood control is also dealt 
with by the Commission and the flood control works administered 
are described. The waters of the Murray River are adminis¬ 
tered by the River Murray Commission consisting of representa¬ 
tives of the States of New South Wales, Victoria and South 
Australia and of the Government of the Commonwealth. The 
Hume Dam has been constructed under the Murray Agreement 
and the Yarrawonga weir is under Construction. The State 
Rivers and Water Supply Commission of Victoria are carrying 
out investigations of erosion conditions in the catchments of 
the rivers. 


TASMANIA. 

Report op the Hydro-Electric Commission for 
1935-36. 

Contains general report, financial summary, and report on operating 
conditions of the Hydro-electric Department of Tasmania. 

INTERNATIONAL CONFERENCES, ETC. 

International Association for Hydraulic Structures Research . 

Register of the Members, Sept. 1936. 

Current Works in Hydraulic Structures Research. (Bulletine No. 1— 
July 1, 1937). 

This Bulletin contains short descriptions of researches in hydraulics 
carried out in various laboratories in Germany, England, 
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Australia, Belgium, France, Canada, Hungary, Italy, Switzerland 
and Czechoslovakia. The object of the bulletin is not to be a 
collection of reports on the finished works but merely an enume¬ 
ration of the work so that interested persons may know in which 
laboratories researches concerning certain problems have been 
or are being dealt with. Similar reports for researches carried 
out in U. S. A. and U. S. S. R. are published in bulletins of the 
National Bureau of Standards, Washington, and of the U. S. S. R. 
Commission for Exchange of Hydraulic Laboratories Research 
Rseults, Leningrad. Reports of researches in England and Canada 
only are given in English and include the following :— 

The Whitworth Engineering Laboratories of the Victoria University of Man¬ 
chester. 

(Director Prof. Gibson). Researches carried out are:— 

1. Concerning silt and salinity of the River Severn. 

2. The design of piers for a bridge or sluice dam. 

3. Experiments with a model sluice gate of the tilting flap design. 

4. Streamline and turbulent flow in open channel. 

5. Experiments on flow of water through smooth rectangular 

passages. 

6. Study of laminar motion through rectangular passages. 

7. Experiments on a scale model of the river Mersey to 

investigate viscosity effect, rate of propagation of 
flood weaves, effect of eliminating bends by cutoffs. 

8. Experiments on transportation of bed materials by flowing 

water. 

9. Experimental investigation on the effect of bridge piers and 

other obstructions on tidal levels in an estuary. 

(10) Calibration of weirs of irregular section. 

Division of Mechanical Engineering , National Research Council of Canada , 

Ottawa. 

Research was carried out in a moving stream for use in the design of 
emergency dams. 

The following are the summaries of some of the Reports for the. First 
Meeting of the Association held in Berlin in October 1937. 

Programme No. 6 — 

( a ) Apparatus for the Measurement of the Smetana. 

Sold Material carried along on the 
beds of streams. (Summaries in 
French and German). 

( b ) Note on the form of the fixed crest of a Smetana. 

Movable Dam. (Summaries in French 
and German). 
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(c) Similitude of Hydrodynamic Phenomena 
when Water is Considerably &ixed 
with Air. (Summaries in French and 
German). 

Programme No. 8 — 

Measuring of Mooring Stresses in Locks in 
the Laboratory and in Nature. (Sum¬ 
maries in English, German and French). 

Programme No. 12 — 

Observations and Analysis of the Suspended 
Load of Kivers. (Summaries in Eng¬ 
lish and German). 

Extensive observations and studies were made of the suspended load 
of the Missouri river system. The technique of the investigations 
is described herein. General conclusions drawn from the investi¬ 
gations are set forth. Observations show that the concentra¬ 
tion of silt in a river cross-section varies from point to point 
both vertically and laterally. Ordinarily the amount of silt 
per unit volume of water is greater near the bottom than near 
the surface. The variation in concentration transversely* 
across the stream was not so pronounced, as the variation 
from the surface to the bottom. A heavy precipitation 
following a drought usually results in an abnormally high silt 
concentration in the water. Using the data from precise 
measurements to determine the distribution of silt in the river, 
various curves were drawn to serve as a starting point for a 
mathematical treatment for the rate of discharge of suspended 
matter. By mathematical deduction it was found that the 
mean silt concentration factor by which the water discharge 
must be multiplied to obtain the silt discharge was closely 
approximated by taking the sum of 0*4 of the silt concent¬ 
ration at 0*8 depth and 0*6 of the silt concentration at 0*2 
depth. As regards mechanical composition of the suspended 
load, several interesting results were f obtained. It was found 
that for the finer particles the viscosity as well as density of 
the fluid comes into consideration and the sedimentation is 
governed by Stokes Law. The finer particles were quite 
uniformly distributed throughout the fiver cross-section 
regardless of variation in turbulence. The coarser particles 
follow Newton’s law in sedimentation and were mostly con¬ 
centrated in the lower part of the river. It was found possible 
to establish silt discharge rating curves for large rivers which 
would give reasonable values of the suspended load as re¬ 
lated to water discharge over long periods of time. 
For smaller streams the relation of silt discharge to water 
discharge was not as well defined as for large streams. 


Smetana. 


Schijf. 


Straub. 
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Programme No. 17 — 

Experimental Investigation of Various Types 
of Self-priming Syphons using Scale Models. 
(Summaries in English, German and French). 


Bonnet. 

Blockmans. 

Lamoen, 


Programme No. 32 — 

Contribution to the Question of Sub-terranean Bematzik. 

Erosion in Sandy Soils. (Summary in German). 

Permanent International Association of Navigation Congresses. 


Bulletin No. 24—July 1937. 

This bulletin contains a report of the proceedings of a meeting of the 
Permanent International Association of Navigation Congresses 
held in Brussels on June 8, 1937. It includes the annual report 
of the Executive Bureau for the year ending 15th May 1937 
dealing with financial and administrative matters, a verbatim 
report of the meeting held on June 8, 1937 in Brussels, and an 
account of the excursion in Germany arranged for the members 
of the Commission on the occasion of the meeting. The excursion 
included an inspection of the rivers Rhine, Main and Danube and 
the Nickar canalisation works. 

Abstracts of the following papers are included in the Bulletin : - 

Has Flood Control Changed the Hungarian Rethley. 

Climate ? 


For notes see page 37 of Quarterly Bulletin No. 4. 

Moles Having Vertical sides. Mendonca. 

The author gives a summary of theoretical considerations upon which 
calculations for the design of vertical moles are based. He 
clearly sets forth the movements of the liquid particles in the 
case of undulatory movements and presents a graphical repre¬ 
sentation of the movements. He gives an analysis of the pro¬ 
pagation of waves and discusses standing waves caused by the 
backwater of propagation waves from a vertical wall. Details 
of calculations for a vertical mole are given and tests on reduced 
scale models are referred to. 


Stability of Earthen Dams under the Action of Smrcek. 

Constant or Varying Pressure. 

In connection with the regularization oft he Waag river in Czechoslo¬ 
vakia for the development of agriculture, navigation, and power 
for industrial purposes, a plan was drawn up which required the 
construction of canals with earthen embankments and earthen 
dams on the river. To determine precisely the stability of such 
structures a number of experiments on scalar models were carried 
out by the author in the Hydraulic Laboratory of the Braun 



155 


Technical Faculty. These tests are described in detail in this 
paper. The tests were made with models of dykes built of 
different earth materials as below:— 

Dyke made of gravel without any foundations. 

Gravel dyke on a foundation of gravel and loess soil from the Waag 
Valley. 

Dyke with loess core and foundation. 

Gravel dyke with a loess core without any foundation, materials 
saturated with moisture. 

The investigations were mainly directed to the determination of the 
behaviour of the material in the dyke under the action of upward 
pressures and to trace the movements of the seepage water in the 
body of the dyke for various upstream loads of water. A number 
of diagrams showing pressure lines and seepage flow lines in the 
models tested are given. 

Experiments were also made for verification of the laws of similitude in 
models and prototypes. Details of these experiments are not 
given but conclusions derived are recorded. 

For flood embankments along the river Waag study was made on models 
of the manner in which flood water penetrates into the embank¬ 
ments, the speed of the seepage, the shape of the lines of seepage 
flow and dis-aggregation of the embankment in case of prolonged 
floods. 

Results of the experiments are discussed in each case and the conclusions 

drawn are given. 

International Society of Sugarcane Technologists. 

Proceedings of Fifth Congress, Brisbane, 1935. 

This volume contains a report of the fifth Congress of the Society held 
in Brisbane from 27th August 1935 to 3rd September 1935. 
Three delegates from British India attended the Congress 
including Rao Bahadur Venkataraman, Government Sugarcane 
Expert, Imperial Sugarcane Station, Coimbatore. Details of 
the official opening ceremony including addresses by the Governor 
of Queensland and the General Chairman are given. Papers 
presented before sectional meetings of the Society under the 
following sections are given : Agricultural Section, Pathological 
and Entomological Section, Cane Breeding Section, and Manu¬ 
facturing Section. The papers number over 90 amongst which 
are the following :— 

1. Importance of virus diseases of sugarcane—by Brandesand 

Matz. 

2. Symposium on the methods of maturity determination in 

sugarcane. 

3. Cane trash and soil organic matter by Stieglitz. 
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4. Progress of sugarcane root rot studies in Hawaii—by Carpenter. 

5. Frost damage in cane and some experiments to minimise its 

intensity—by Barton. 

6. Symposium on the methods of seedling selection. 

7. Biological control of sugarcane pests in the British West Indies 

and British Guiana—by Myers. 

8. Irrigation in the Lower Burdekin district—by Tapiolas. 

See also under “ Publications of Australia 

9. Drainage methods in Fiji—by Clarke. 

10. Surface drainage in the Mackay district—by Clarkson. 

11. Disease resistance tests on sugarcane seedlings—by Bands, 

Abbott, and Summers. 

12. Beport of Committee on Soils. 

13. Beport of Committee on Labour Saving Devices. 

14. Bapid field tests for soil fertility—by Steiglitz. 

15. A brief review of some important contributions on soils and 

fertilizer investigations-by Schreiner and Deemer. 

16. Methods to determine fertilizer requirements of sugarcane in 
Louisiana—by O’Neal and Hurst. 

OTHEB PUBLICATIONS. 

Thu tjsb of Slag Cement fob the Construction of Langavant. 

Large Dams. (In French). (Extract from 
" Science et Industrie ”, edition “ Travaux ”, July 
and August 1937). 

This paper commences with a short history of dam construction from 
the point of view of the materials used, and then deals with the 
properties required of special cements used in the construction 
of large dams. The author then describes in detail the hydraulic 
properties of slag from blast furnaces, and the cements prepar¬ 
ed from it, and mentions several dams which have been 
constructed with this material. An appendix contains comments 
on the subject by M. Freyssinet. 

Catastrophic Floods in the United States in Parde. 

March 1936 and January 1937. (In French). 

This note describes the floods in March 1936 and January 1937 
in the United States of America, and gives particulars of rainfall 
and melting of snows to which the floods are attributed. 

The Disastrous Floods in March 1936 and January 1937 in Prade. 
the United States. (Extract from “ Materiaux pour 
Etude des Calamites ” fasc. 39,1937.—In French). 

T&s paper deals with the heavy floods experienced in America in March 
1936 and January-February 1937. From a study of the rain¬ 
fall figures in the various catchments, and'flood levels at various 
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gauging stations in the rivers, conclusions are reached as to the 
causes of the floods. The data are compared with previous 
record floods in the same basins. The paper concludes with a 
brief description of the proposed protective works, which are 
mostly the construction of storage reservoirs for retardation 
of flood water. 

% 

Third Technical Report of the National Society of Aubert. 

the Rhone. 1937. (In French.) 

This is the third technical report of the Company, and it deals with the 
general development and improvement of the river Rhone in 
France, and its canal systems. The first chapter deals with 
hydro-electric development, and discusses the investigations in 
hand for ascertaining the power available. Chapter two deals with 
navigation, and details of river training, and their study by the 
use of models are given. This chapter also deals with the 
management and development of the inland port of Lyon. 

Bordeaux and the Girondin Estuary. (In French.) Leveque. 

This publication contains a detailed description of the Girondin estu¬ 
ary in France and the adjoining sea-coast. It describes the geo¬ 
logical formation of the coast line and traces the history of the 
action of the sea upon it. The estuary is compared with other 
similar ones in Europe. The transportation of solids by the river 
and formation of the delta is discussed, with notes on the action 
of prevailing winds. Details are given of the construction of 
a deep channel through the estuary by dredging, and they in¬ 
clude useful information on the design of dredgers. The second 
part of the publication contains annexures dealing with dredgers 
and pumps, depth sounding apparatus, and the port of Verdon, 
with particulars of hydraulic shock absorbers provided on the 
quayside. 

Copy of D. 0., dated 21st November 1937 from 
Mr. W. E. Bushby, Superintending Engineer, Eastern 
Sind Circle to the Secretary, Central Board of 
Irrigation regarding Gunite Lining with Hydraulic 
Ltmf. used on Nira Right Bane Canal. 

Reference is made to Quarterly Bulletin No. 7, page 152 wherein an 
abstract of a letter from Mr. Aitken, Superintending Engineer, 
Deccan Irrigation Circle regarding gunite lining was published. 
Mr. Bushby was Executive Engineer of the Division in which the 
work was carried out. The lining of the approach channel on 
Mile 1 of the Nira Right Bank Canal and in the cutting in Mile 
7 of the canal was carried out with the use of a cement gun and 
hydraulic lime. The lining was not constructed to stop leak¬ 
age, but to reduce N so as to allow a small section to be excavated 
through the rock. In carrying out the work, about 2 ft. more 
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than the designed section was blasted out. The sides were then 
roughly made up with rubble, and hydraulic lime mortar was 
applied with a gun to fill in the interstices, and finish off the sur¬ 
face smoothly. Mr. Bushby believes that this is the first work 
in India where hydraulic lime was applied successfully with a 
gun in place of cement. 

Note on Asphalt Revetment. Moore. 

In this note Mr. Moore describes the development of asphalt revetments 
for river bank protection in the United States and discusses the 
possibilities of this type of revetment for river bank protection 
in Bengal. Existing types of revetments used in Bengal are men¬ 
tioned and costs are given. These include mass concrete paving, 
concrete block pitching, stone boulder pitching, dry brick pitching, 
wire enclosed brick mattress, and brushwood matting. Require¬ 
ments of river bank protection and causes of failure of revetments 
are discussed. The qualities of revetment types used in Bengal 
are discussed. Some types of revetments used on the Mississippi 
are described and the development of asphalt revetment in U. S. A. 
is reviewed. The details of this type of revetment with method 
of construction and costs are given and the advantages claimed 
for this type are enumerated. Possibilities of introducing this 
type of revetment in Bengal are then discussed with particular 
reference to conditions in Bengal which are different from those 
in the U. S. A. Mr. Moore has framed an estimate for conducting 
preliminary experiments with reinforced mattress and ordinary 
asphalt paving with asphalt, filler, and sand locally available. 
If necessary the possibility of producing a thin asphalt lining 
suitable for irrigation canals could also be investigated on the 
same lines. Though the first cost of this revetment is high 
as compared with the cost of the commonly used types, the irtain- 
tenance costs would be negligible and its effectiveness would be 
greater. A copy of the estimate is attached to the note. 

Note on Soil Physics and Soil Water Relationship. Anand. 

This note is an account of studies pursued at Oxford, and visits to ex¬ 
perimental stations in Holland and Hungary during January and 
February 1937 while the author was on leave. The author 
attended the soil science laboratory at Oxford for 4 weeks and 
studied the following subjects:— 

1. General soil physics, mechanical analysis, capillarity, per¬ 

meability and shrinkage. 

2. Colloids, particle size, flocculation, dispersion, hydration, etc. 

3. Properties of clay, base exchange, difference between 

calcium, sodium and hydrogen clays, types of clay. 

4. Clay acidity, crumb structure, black and white alkali soils. 

5. Soil water relationships, field moisture, capacity, evaporation, 

etc. 
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In mechanical analysis, an international scale of particle sizes has 
been adopted. This scale is given and shows the diameters of 
particles of different soils such as clay, silt, fine sand etc. The 
methods of mechanical analysis are based on Stokes Law. Some 
conclusions from capillarity observations in the laboratory 
having a bearing on irrigation, agriculture and drainage are 
given. One of the conclusions is that films of water will not 
completely surround particles but will be in the interstices be¬ 
tween them if the particles are not below ground water level. 
Another is that usually water level in a pipe or well in the ground 
is taken to be the subsoil water level, but actually the ground in 
the vicinity is saturated to a height a little above the level of the 
water in the well or pipe. Some characteristics of permeability 
are described. Permeability depends upon the mechanical 
structure of soils and great care i3 necessary in deep cultivation as 
it may alter the structure of the subsoil and make it impermeable. 
The imprisoned air in the soil is an important factor and explains 
the presence of the “ dead layer ” which is a comparatively dry 
layer separating the wet surface layer due to irrigation, etc. and 
the wet subsoil layer due to subsoil water. Saturated and un¬ 
saturated flow conditions due to percolation from the bed of a 
channel and the effect of percolation on the “ dead layer ” of 
soil are discussed. Conditions of flow in drains in permeable 
light soils and in heavy soils are described. 

Colloids occupy an intermediate position between coarse suspensions and 
true solutions. General characteristics of colloids are described. 
Properties of clay in general and the properties of calcium, sodium 
and hydrogen clays are given, with their definitions. Salt move¬ 
ment in soils is discussed and factors governing salt movement in 
soils are mentioned. Soil classification according to p H values as 
adopted in the Punjab is given. Phases of soil deterioration by 
salinity and remedial measures as adopted in Hungary and 
elsewhere are described. Method of determining p H values 
of soils is briefly outlined. Soil water relationships in irrigation 
are discussed and some conclusions of practical value are set 
forth, e. g. (1) " In the initial stages of plant growth, a smaller 
quantity of water should be supplied as any water that goes 
below the root zone is practically lost to the plant ”. (2) " The 
sub-soil, owing to being under pressure, is usually more compact 
than the top-soil and hence has a less pore space. Thus a smaller 
addition of water is required to saturate it and raise the sub¬ 
soil water level. If the subsoil is fairly saturated, even a rain¬ 
fall of 1* sometimes causes a rise of 1' in sub-soil water level 
(3) “ The water holding capacities and water movements in soils 
depends greatly on the physical properties like the texture, the 
quantity and quality of organic matter present, etc. and 
the chemical composition of the soils ”. 
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" Thus it will be seen that the quantity of irrigation water required 
for crops will depend on a number of factors which have all to 
be taken into account while fixing duties and deltas, which will 
vary with the climate also. ” Finally, an account of visits to 
Holland and Hungary and items of interest seen in those countries 
is given. Reclamation from the sea as practised in Holland is 
described. Mention is also made of interesting experiments 
on plant growth and treatment of seed being carried out at 
Budapest University. 

The Use or Models for elucidating Flow Problems Inglis. 

—based on Experience gained in carrying out 
Model Experiments at the Hydrodynamic 
Research Station, Poona. 

In order to find proof or disproof of the reliability of open channel ex¬ 
perimentation the Director of United States Waterways Ex¬ 
periment Station at Vicksburg issued circular letters to more 
than fifty laboratories and individuals engaged in hydraulic 
research. The replies received did not give much information 
pertinent to the subject and the conclusion drawn was that 
little or no information was available in justification of moveable 
bed models. No copy of the circular letter was sent to Mr. 
Inglis, and this paper has been written by him to supply infor¬ 
mation regarding the behaviour of various types of models used 
in hydraulic research, based on his own experience. The eight 
main types of hydraulic models used are described with examples 
showing why some types present little difficulty and give results 
suitable for immediate application whereas other types specially 
those relating to alluvial rivers present very great difficulties. 
Geometrically similar models in which parallel flow or free 
vortex flow are established give geometrically similar results 
provided they are not too small to make it possible to reproduce 
the boundary conditions of the prototype. In other cases simi¬ 
larity is not attained. Two models, namely, the crump type 
standing wave flume and the Gibb nodule are discussed in some 
detail and reasons are given as to why geometrically similar 
discharges were given by these models. The model of a high 
coefficient weir for Lake Arthur Hill at Bhandardara which is 
now under test at Poona is an example of a model which is geo¬ 
metrically similar in shape but does not give geometrically simi¬ 
lar results. Some details of investigations with this model and 
the results are given. Models of channels in incoherent allu¬ 
vium are then considered and the recent investigations of Mr. 
Gerald Lacey on regime channels as affecting model experiments 
are discussed. It is shown that the discharge required to establish 
regime increases inversely as the square of the silt factor, and 
therefore the coarser the silt the smaller the discharge required. 
Much larger discharges are required if the silt used in the model 
is fine. Regime models are not required for designing regime 
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channels because the Lacey formulae give far more accurate 
results than can be obtained by applying model results but they 
are helpful in determining silt movements. Experience at Poona 
shows that model silt charge is markedly different to that in the 
prototype. Mr. Inglis then passes on to combined erodible and 
rigid models and shows why such models cannot reproduce pro¬ 
totype conditions. Tidal models are an example of semi rigid 
models in which conditions are imposed, the sides, and in many 
cases the bed, being held against scour. Such models give 
valuable results if correctly designed, but the fact that conditions 
are imposed must not be overlooked. Rigid models are used in 
America for determining the effect of cut-offs on upstream water 
levels and they give results as to the immediate effect of water 
levels upstream. Models with mobile protections such as falling 
aprons, spurs, and pier and pavement protection give geometric¬ 
ally similar results of great value and have been successfully 
used at Poona. Meandering river models and combined 
rigid mobile and meandering river models present many 
difficulties. Two models, one of the Indus River 7 miles above 
and 3 miles below the Sukkur Barrage, and the other of the 
River Ganges 40 miles above the Hardinge Bridge and 15 miles 
below it which are under test at Poona are described in detail, 
and the difficulties presented in each case are described. To 
solve these difficulties experiments to determine the scale effect 
of various factors are separately carried out and the results are 
applied to the large full length models to enable them to give 
accurate results. The main fact which is stressed is the impor¬ 
tance of large models which give results of highly qualitative 
accuracy and sometimes give quantitative accuracy. 

Irrigation Research in Bombay* 1916—37. 

A brief review of irrigation research work carried out in Bombay from 
it§ initiation in 1916 to date, is given in this note. A special 
irrigation Division was created and the work started with the 
investigation of damage caused by waterlogging, salt effiores- 
ocence or sodiumization in the Nira Left Bank Canal tract and 
methods of reclamation and drainage. Hydraulic research soon 
followed and the first model experiments were in connection with 
the alterations to the Head Regulator of the Nira Left Bank 
Canal to enable more discharge to be passed. The problem 
was successfully solved by adding a bellmouth upstream and 
expanding barrels downstream. Experiments in connection with 
remodelling masonry works and channels of the Nira Left Bank 
Canal were also successfully carried out. In 1918 the work of 
pumping Poona sewage for disposal by irrigation was started 
and the effluent experimental farm was opened. Rain and 
river gauging work was also handed over to the special 
division in 1934. In 1927 the Irrigation Development and 
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Research Oirofe wed opeimdianditlca^ { time hydro* 

.dynamic questions r$lafcing^tb<. the' )■ Lloyd> * Barrage Project 
began; to be referred for solution by model ^experiments. The 
most* important pioblems dealt with 'wfcre ■ 

1. Altering the Barrage Basin to give mjnipaym afflux during 

floods and to make the standing wave fprm just downstream 
of the Barrage instead of at the end of the apron. 

2. Exclusion of heavy silt from right and left bank canals. 

3. Design of new type of regulator fall for canals. A new type of 

fall known as “ the proportional standing wave flume 
meter fall with baffle and deflector ” was evolved which 
has since proved highly satisfactory. 

In 1930 a hydraulic research laboratory was opened at Karachi for 
testing small models of various structures and a large number 
of experiments have since been carried out there, the results 
being published in a number of Bombay P. W. D. papers. 
An important investigation carried out in the Deccan was in 
connection with weeds in the Dcccan Canals which demonstrated 
that weeds can be killed of! by suitably timed canal closures. 
At the end of 1934 model experiments on a model of the river 
gauges and Hardinge Bridge at Sara were started at the request 
of the Hardinge Bridge Committee. Brief details of these ex¬ 
periments are given and the experiments in this connection 
are still in progress. A list of other experiments in progress 
numbering 27 in all is given. It is estimated that the saving 
which has been effected by research on the Lloyd Barrage and 
Canals Construction exceeds Rs. 60 lacs and that in the 
Deccan exceeds Rs. 40 lacs. 

Cow op Letter No. G.-8, dated the 24th May 
1937 prom the Executive Engineer, Southern 
Dadu Division, Sind to the Superintending 
Engineer, Western Sind Circle, regarding 
Weeds in Canals and Drains. 

Jp reporting on his experience with the weed Typha Elephantia (Pan 
grass) the writer says that weed grows in clear, shallow^nd slow 
moving water, and that it does not grow thick in channels where 
there is an appreciable amount of silt or where the depth of water 
is over 3 ft. It is believed that the greater the velocity of water 
the less the growth of the weed. 

As regards prevention of the weed growth, two methods are given. 
One is to dry the channel, plough it deep, turning over the roots, 
and exposing them to the sun for a few months^ This will 
tffccc&d only if no fresh seed enters the channel. This method 
hais not been tried by the writer but was reeoniihended by the 

, » ' (U •! ** * 



16$ 


Deqtertmenh of ALgricultiure. \ Th«othfernieAod^lilchis consider* 
edl toi be ’better land cheajter, is that of broadcasting “ Lari ” 
rioe (red rice‘generally grotfn in Lower Sind) just at the com- 
menoement of the hot weather and after Cutting the existing 
weeds. Once this rice germinates (it germinates in water less 
than 1 ft.), it will prevent the-weedd from sprouting. This method 
has been successfully tried. 

Catalogue and Price List op the Haskell Current 
Meters and the Ritchie-Haskell Direction- 
Current Meters. Faber. 

Heating and Air-conditioning op Buildings. Kell. 

This book deals with various methods of heating and air conditioning 
of different types of buildings and contains the latest data avail¬ 
able on the subject. There are nineteen chapters of which the 
first fifteen are devoted to heating of buildings. The book starts 
with the description and definition of various terms used by the 
heating engineer. Some general problems in connection with 
heating are dealt with, such as heat required to maintain a 
given temperature, heat losses, temperature control, etc., and 
considerations affecting the choice of a heating system. Various 
heating systems with details of equipment and accessories ar© 
described together with various types of boilers and fuels used, 
methods of feeding, boiler mountings, and chimneys for boilers. 
Examples illustrating the method of calculating theoretical 
efficiency of boilers are given. Oil firing of boilers is dealt with 
in some detail because of its special advantages. Warming 
by hot water is used more extensively than any other system 
because of its simplicity, and three chapters are devoted to this 
method. Various types of hot water rediators, panels and other 
arrangements used are described. The piping system which con¬ 
nects the boiler with the heating surfaces is an important part 
ofthe equipment and is treated in great detail. Hot water supply 
for domestic use is next considered and various plants for hot 
water supply and piping systems are described. Heating and 
hot water supply by gas, electricity and steam heating 
are then discussed with regard to the comparative merits 6f each 
and brief details of the equipment and their arrangement 
in each case are given. Initial and running costs are also com¬ 
pared. Chapters 16 and 17 are devoted to air conditioning. 
The general considerations relating to air conditioning are re¬ 
viewed and various air conditioning systems are described to¬ 
gether with design of plants. Typical calculations for the design 
of an air conditioning system are given. Some air conditioning 
plants are described with particular reference to the principles 
of operation. The next chapter is devoted to a discussion of 
principles of refrigeration and description of some types of 
refrigeration plant for cooling air in buildings. The last 
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chapter deals with the use of waste heat from a private electricity 
generating plant for heating purposes. 

The book contains 75 tables which are of great value to the designing 

, engineer, and about 270 illustrations. Details of running and 

installation costs of various types of plants are a special feature 
of the book. 

Hydro and Aero-Dynamics. Green. 

This is a text-book for advanced students of hydraulics, physics, 
aeronautics and mathematics and contains a mathematical 
treatment of the various aspects of the theory of motion of 
fluids and is based on lectures delivered at the Queen Mary Col¬ 
lege, University of London. There are ten chapters of which the 
first eight are concerned with the flow of a perfect fluid. They 
deal with equations of motion, continuous and discontinuous 
motion in two dimensions, vortex motion in two dimensions, 
wave motion and standing waves, motion in general, equi- 
potential surfaces and stream lines, and flow past a sphere. The 
motion of a viscous fluid is considered in the last two chapters. 
Steady motion between fixed parallel planes, steady motion 
through a uniform tube, laminar flow, rotating liquid with 
cylindrical boundaries, motion past a sphere, the boundary layer, 
flow past a flat, plate Blassius’s solution, turbulence, and Reynolds 
number are dealt with in these chapters. In each case a mathe- 
metical analysis of the problem is given and some relationships 
are derived which define the flow and other characteristics 
concerning the problem. Exercises for solution are given at 
the end of each chapter. 

Questionnaire on Hydro-Electric Projects. 

Questions framed by Mr. J. D. H. Bedford in connection with the United 
Provinces Hydro-electric Grid Scheme and Tube Well Irrigation 
Project, and replies thereto by Sir William Stampe are contained 
herein. The questions relate to capital and working costs, 
energy output, load factor, actual loads experienced, cost of 
production of energy, rates for tube-well irrigation, duties ob¬ 
tained in kharif&nd rabi , number of waterings in tube-well irriga¬ 
tion, and financial results of the schemes. 

Energy Theory of Turbulent Flow of Liquids. Blench. 

(t The object of this paper is to find by using Hamilton’s principle the 
energy relations behind authoritative flow formulas and thereby 
establish a new flow formula for rough conditions of rigid channels 
and pipes. Incidentally a further meaning is given to certain 
quantities whose exact nature is not known. ” 

The author reviews existing flow formulas starting from Chezy’s equation 
to more recent developments associated with the names of 
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Prandtl, Nikuradse, Von Karman and others, which include 
the introduction of conceptions of boundary layer, boundary tur* 
bulance, roughness viscosity and mixing, velocity in relation to 
flow problems. PrandtPs and Manning’s formulas are discussed 
and their features are ^explained. The new formulae for rough 
and smooth flow evolved by the author from energy principles 
are given and it is stated that they receive strong confirmation 
from hydraulic flow data and are derived from the same funda¬ 
mental law. Flow within incoherent boundaries is next consi¬ 
dered and the Lacey flow equations are analysed. The author 
then passes on to explain Hamilton’s principle and the energy 
dissipation equation. Energy dissipation equations for rigid 
rough pipes and channels are derived and flow equations are 
obtained from them. Rough channels and pipes have the same 
flow equations and a study of the various relations obtained 

shows that Lacey’s turbulence criterion ^ is a measure of 

the internal resistance per tb of fluid to the upward moving 
eddies. Flow equations for smooth pipes and channels are 
derived from the same energy relationships as in the case of 
rough ones. Lacey’s flow formula and regime test formula are 
then studied and the physical significance of some of the concepts 
involved is explained. Finally, some conclusions drawn from the 
results of the analyses contained in the paper are set forth. 

Reinforced Brickwork : a Survey of its Prin¬ 
ciples, Present State of Development and 
Potentialities. 

A bulletin issued by the Clay Products Technical Bureau of Great Britain. 
Reinforced Brickwork is defined and the development of reinfor¬ 
ced brickwork construction is traced. Advantages of this form of 
construction are described. The method of design is discussed 
theoretically and the method is applied to designing a beam. 
Other forms of structures for vhich reinforced brickwork may' be 
used with advantage are mentioned and include foundation walls, 
chimney stacks, ceilings and floors. Notes and tables for design 
of reinforced brickwork beams and slabs and specifications for 
guidance in construction are given. 

Hamilton —M. A. N. Diesel Engines for Imperial 
Irrigation District at Brawley, California. 

(Reprinted from the February 1937 issue of “ Diesel 
Progress ”.) 

The All American Canal which is now under construction will have 
five hydro power plants installed along its length. A standby 
plant was also a part of the power development plans and a 
Diesel Engine plant has been installed at Brawley. This illus¬ 
trated brochure describes the Diesel engines and subsidiary 
equipment. 
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,$Si<m ^uptYioas Low Cost Road^ 

A pamphlet issued by SolVay Sales Corporation, New York on improving 
wearing qualities and lowering the cost of maintenance and con¬ 
struction of unpaved roads with Solvay Calcium Chloride. This 
material is produced in the form of small white flakes which 
absorb moisture from the air and dissolve themselves. The 
material is spread on the road surface by a special spreading 
equipment and provides surface binding of the road material. 
Details of its action and uses are given. 

Dust Control and Road Soil Stabilization with 
Columbia Calcium Chloride. 

A pamphlet issued by the Columbia Alkali Corporation, Ohio, on the 
use of Columbia Calcium Chloride for road surface treatment 
of unpaved roads. 

Copper-Nickel Alloys. 

A bulletin of the International Nickle Company, New York, describing 
the use of “ Monel ” a copper nickel alloy for parts of dams, 
flood control works, locks, river boats, etc. Records of the per¬ 
formance of copper nickel alloys in various installations when 
they have been exposed to abrasion and corrosion are given to 
show the excellent qualities of the material. 

Inter-Provinciai Power Development in India: Stampe. 

Some Preliminary Ideas on the Possibilities 
of Inter-Linked Power Schemes for Different 
Provinces and States. March 11,1937. 

The object of the paper is to suggest briefly certain methods for 
implementing the principles which were broadly outlined in an 
article entitled ‘ Power and Progress ’ contributed to the 
Statesman of September 1, 1937. This article deals with the 
possible methods and sources of power development in India and 
the development of power in relation to industrial piogress. 
In the present paper it is stated that cheap power is one of the 
important solutions of many of the economic problems common 
to all Provinces. Locally generated current in small towns 
must necessarily be more expensive than energy derived from a 
widespread grid system. One important factor which can be 
of mutual assistance to the development of cheap power in the 
three Provinces of the United Provinces, the Central Provinces 
and Bihar is the water resource of a neighbouring State. A 
case exists for the development of these resources for pumping 
schemes in the south eastern areas of the United Provinces. If 
demands from the Central Provinces and Bihar can be co-ordinated 
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the advantage ^ all.;j Ap. important aspect of th# problem, $he 
stage at which it becomes more economical to construct additional 
generating plant than to expand the network. This is dis¬ 
cussed in detail with reference to experience in the United Pro¬ 
vinces. Other questions requiring examination are the relative 
cost of generation by steam and water power) aid the relative 
cost of transmission over long distances and shorter systems with 
more generating stations. Figures of costs on the Ganges canal 
are given together with figures for the Uhl River scheme and 
Mysore scheme. Operating costs are then discussed and it is 
concluded that economic advantage in generation generally lies 
with hydro generation provided the bulk of the load is within 
a radius of 150 to 200 miles of the source of power. It is suggested 
in conclusion that Provinces concerned should investigate the 
most advantageous procedure for co-ordinating their power 
requirements, in conjunction with State authorities where 
necessary. 

MAPS, BLUE PRINTS AND PHOTOGRAPHS. 

All-India. 

Maps showing lines of precise levelling and tidal stations. (Corrected 
to September 1936). 

Map showing triangulation series and azimuth stations. (Corrected 
to September 1936). 

United Provinces. 

Ganges Valley State Tube-Well Irrigation Scheme—Map showing tube- 
well areas and main grid lines. (Plan No. 2 extracted from the 
Ganges Valley State Tube-Well Irrigation Scheme Report of 1936.) 

Punjab. 

Sketch showing geological sections of bed of river Chenab at Merale. 
27th September 1937. 

General. 

Mr. C. C. lnglis’s amended design of a canal fall. (The original design 
was reproduced in the last Bulletin. The amendment has been 
reproduced in this edition.) 

Mr. A. M. R. Montagu's design of the above-mentioned fall. (Repro¬ 
duced in this Bulletin). 

NEWSPAPER CUTTINGS. 

Poona Research Institute : to be made All-India 
Station : Interesting Experiments in 1936-37. 

August 8,1937. 

. Gives the financial position of the Khadakvasla (near Poona) Research 
Station and its possibility of becoming an all-India Research 
Station for Irrigation and Hydrodynamics. 
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Also gives briefly the experiments that have been earned oat at this 
Station during 1936-37. The experiments include problems 
of river training, storage reservoirs, canal falls, etc. 

Vast Areas under Cane Cultivation : Rs.6£ Chores 
worth of Crops raised in Sarda Canal Area. 

October 3,1937. 

See page 116 of Quarterly Bulletin No. 7. 

Helping Farmers in Travanoore : Government 
Plans. October 6,1937. 

In replying to a deputation of the ryots the Dewan of the State said 
that the government of the State would prepare a comprehensive 
programme to combat hardships to them. This scheme would 
include the improvement of irrigation projects, supplementing 
them, and conducting a survey of the water resources. 

Irrigation in Travancore : Improvement Scheme 
to BE taken up. October 6, 1937. 

A general scheme for a rehabilitation of the irrigation system in South 
Travancore was explained by the Dewan in an interview. He 
said that investigation for irrigation facilities and survey of 
water supply resources would be immediately taken up and the 
government would pay particular attention to the restoration 
of tanks which had been assigned away and which were of con¬ 
siderable value as supplementary irrigation reservoirs. 

Tubewell Irrigation : Punjab to undertake 
Scheme. October 6,1937. 

The Punjab Government is understood to be considering a scheme of 
introducing tube-well irrigation in the arid south-eastern districts 
of the Punjab where canal irrigation cannot be arranged. The 
Finance Minister is visiting the tube-well scheme in the U. P f 
after which he will hold consultations with Punjab irrigation 
experts. 

More Water for Travancore : Irrigation Survey. 

October 6,1937. 

In addition to the remarks under the news, dated October 6, 1937 above, 
the Dewan dwelt on the possibilities of well irrigation worked by 
wind-mills. 

t 

Current Topics: Tube Wells. October 6, 1937. 

Editor’s gotes regarding the Punjab Government’s proposal to introduce 
tufye-wefl irrigation and the ’ Finance Ministers visit to tie 
TJ. P. tube-well scheme in tha't connection. ' ' 
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Development and Agriculture : New Port-polio 
in the Government op India : Russell-Wright 
Recommendations. October 7,1937. 

It is stated that, in view of the large-scale plans for agricultural planning 
on a nation-wide scale recommended by Sir John Russell and Dr. 
Wright, there should be a separate department of Development 
and Agriculture in the Government of India. It is also stated 
that it is better to bring together all research and scientific 
departments like forestry, geology, nutrition, irrigation, etc. 

Agriculture in Russia : Seven Year’s Progress : 

Settling down to Collectivisation : Sir John 
Russell’s Impressions. October 7, 1937. 

Sir John Russell’s impressions gathered during his recent visit to 
Russsia. He mentions the development in agriculture that 
has taken place since his first two visits in 1930 and 1934. 

The Eastern Grid Project : Some Reflections on 
Sir William Stampe’s Report. October 7, 1937. 

This is an article by Prof. Bhim Chandra Chatterjee, commenting 
on Sir William Stampe’s claim in his preliminary Report 
(abridged) on the Eastern Grid System that the Project has been 
a success. The Professor gives figures of certain other hydro¬ 
electric projects, compares them with similar figures for this 
system, and points out that the scheme has not been a financial 
success. 

Agricultural Research in India : Extension of 
Council’s Activities : Sir John Russell’s Recom¬ 
mendations : Establishment of Crop Production 
Committee. October 7,1937. 

Gives Sir John Russell’s recommendations regarding the lines on which 
improvement and enlargement in the Imperial Council of Agri¬ 
cultural Research’s activities is necessary. 

Babu Rajendra Prasad on Flood Problem : Gover¬ 
nor’s suggestion. October 8, 1937. 

Babu Rajendra Prasad's study of this problem raises the following 
problems for consideration. 

(1) It is true that river beds and other channels of drainage are 

getting reduced in their capacity. 

(2) To what extent is this reduction in capacity due to (a) natural 

causes which have been in operation for a long time, such as 
the transfer of sands from the hilly regions, and (6) to sudden 
natural causes such as the earthquake. 

(3) * Hps there been a general disturbance in the level of North BihaP 

due to esarthquake or other causes ? 
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(6) To what-extent Are railway embankments, roads and other private 
orpublio embankments responsible 'for the obstruction to a 
free.-flow and spread of rain and flood' water over large areas ? 
He says that it is an inter-provincial question and suggests 
that the first step should be a joint conference of experts 
and others interested so that a common line of action may be 
evolved. 

The Eastern Grid. October 8, 1937. 

Editor’s notes on Prof. Bhim Chandra Chatterjee’s criticism of Sir 
William Stampe’s Preliminary Report on the Eastern Grid. 

Central Board of Irrigation : change in name 
LIKELY. October 9,1937. 

States that it is likely that at the ensuing meeting of the Central Board 
of Irrigation which commences on October 30 the name of the 
Board may be changed to “ Central Board of Irrigation, Hydro- 
Electricity and Flood Control ” as it deals with these subjects 
also. 

Kumaun Grid Project : Preliminary Investiga¬ 
tions. October 10, 1937. 

The U. P. Assembly has sanctioned the budget provision to cover the 
cost of an examination into the feasibility of electrifying Hald- 
wani, Kathgodam, Bhowali, Ranikhet and Almora. Sir William 
Stampe and Mr. Gerald Lacey have since inspected the site of a 
possible power station on the Gaula Canal near Haldwani where 
it is understood that it will be possible to generate 400 k. w. at a 
cost of between Rs. 8 lakhs and 10 lakhs. 

Uhl Hydro-Electric Scheme Development Plan : 

Grid System to cover Towns up to Delhi. 

October 10,1937. 

At present four 12,000 k. w. generators are installed in the power house at 
Joginder Nagar being capable of taking a peak load of 36,000 k. w. 
or 48,000 h. p A further stage will be reached when the water 
which has already gone through the turbines at Joginder Nagar 
will be carried further along the spur to a place four miles away 
where it will be utilized through another set of turbines as it 
falls through a height of 1,200 ft., thereby developing another 
48,000 k.w. 

Upper Reaches of Hugli : Survey Carried out : Is 
River Becoming Inland Sea or Lagoon ? October 
11, 1937. 

Investigations recently made by the Zoological Survey of India in the 
upper reaches of the river Hughli point out that a diminishing 



m 


qbantifif ofwatef at'present'flows ! dodm the tftfk from Nadia 
the point where it separates from the main Stream and that the 
channel of tie river has gradually become vary shallow resulting 
in very little fresh water flowing down the. river at most times 
of the year, with the result that this part of the river has been 
transformed into an inland sea or lagoon. 

Working of Deccan Canals : Committee to Enquire 
into Conditions. October 11, 1937. 

It is understood that the Bombay Government propose to appoint a 
committee to enquire into the conditions of the working of 
Deccan canals, with special reference to the issue of water for 
ordinary crops, as distinct from sugarcane cultivation, revision 
of water rates, and use of tail water by hydro-electric workB. 

Irrigation Board : meeting in Delhi from October 
30. October 12,1937. 

Refers to the 8th annual meeting of the Centeral Board of Irrigation. 

HTDRO-ElECTRIC SCHEME8 IN HYDERABAD : INDUST¬ 
RIAL advance : Project to cost Rs. 65 Crores. 

October 12,1937. 

The Chief Engineer and Secretary to Nizam’s Government for Capital 
Works, in a statement out-lined the possibilities existing in the 
State for the development of hydro-electric power. He gave a 
brief description of the several hydro-electric schemes that are 
to be developed in the State, numbering about ten in all. It is 
stated that from Godavary and Kistna rivers alone a continuous 
supply of 145,000 k. w. can be generated and about 70,000 from 
thre tributaries of these rivers. The total cost of all these 
schemes will amount to Rs. 65 crores, and it is expected that 
on an average a return of 8 to 10 per cent, will be realised. 

Harnessing the Mighty Vogla : Soviet starts New 
Project : grout of Huge Power Stations. Octo¬ 
ber 14,1937. 

Pr eliminar y work has begun on one of the Soviet’s buggest enterprises, 
i.e., the construction of a group of gigantic power-stations on the 
Samara Bund of the Yolgra river. It is stated that their capacity 
will be 25,00,000 k. w. and their annual output of power will be 
about 1,40,00,000 kilowatts hours. The project provides for 
the erection of a dam 18 miles up the river which will raise the 
Volga 96 ft. The dam will form a reservoir more than 370 
miles long. About 55,00,000 cubic metres of concrete will be 
used in its construction and from 25 to 30 million cubic metres 
of rook will be removed. 



The Son Canals of Bihar : their contribution to 
wealth of Pbovince. October 18, 1937. 

This is a Government of India Press Note. For notes see under Govern¬ 
ment of Indiajpublications. 

Central Provinces Gazette. October 21, 1937. 

Leave up to 16th of January, 1940, preparatory to retinnent, is granted 
to Mr. H. A. Hyde, Chief Engineer, C. P. and Berar, P. W. D., 
with effect from the 16th of November 1937. 

Madras Governor at Mettur : the Empire’s biggest 
Dam inspected. October 21, 1937. 

The Governor of Madras visited the Stanley Dam and the power stations. 
The first stage of the Mettur hydro-electric scheme, to generate 
45,000 h. p. with three generating units, will be completed before 
the end of the year. 

U. P. Tube-wells : Rs. 126 lakhs outlay on scheme. 

October 22,1937. 

An official note on the U. P. Tube Well Scheme in the seven western 
districts of the Province where 1490 tube wells will be working 
next summer. The scheme commands an area of million 
acres and it is estimated that it will irrigate 625,000 acres in 
normal years and more than three quarters of a million acres in 
drought years. The capital outlay is estimated to reach 126 
lakhs of rupees. The gross revenue will be Rs. 42 lakhs annually 
and the working expenses 33 lakhs. 

Flood problem in Orissa : Congress Ministry con¬ 
sidering matter. October 24, 1937. 

The Ministry is in correspondence with the Government of India and 
other Provincial Governments and it is understood the appoint¬ 
ment of an inter-provincial board to suggest measures to check 
the flood water of the river Mahanadi is under contemplation. 

The Eastern Grid. October 26, 1937. 

Editorial note on the proposed Eastern Grid Scheme in the U. P. The 
scheme is to pump water at two points on the Ganges to supply 
canals in Allahabad and Partabgarh districts ; to irrigate areas 
south of Allahabad from the river Tons ; and also from the river 
Gumti at Sultanpur. In Benares district tube-well irrigation 
is possible. Generation will take place in the bills either of 
Rewa State or the Mirzapur district and the power will be 
transmitted to Allahabad for distribution. 
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The Development op water power in Travancore : 

Bleotrioity prom the High Hills : the Great 

Pallivasal Scheme described. October 29, 1937. 

Describes the scheme and the progress in its construction. The scheme 
was started in 1933. The present programme is for the develop¬ 
ment of 9,000 k. w. from the falls in the Mudirapuzha river which 
is a tributary of the Periyar. Total head available is 1,990 ft. 
distributed over three miles. The ultimate designed capacity 
of the project is 22,500 k. w. 

A diversion weir with collapsible shutters will be constructed at Munnar 
and water from the Mudirapuzha river will be diverted through 
an open channel of a length of about 1,500 ft. and led into a 
tunnel bored through the Nagamalai ridge. The tunnel is 
roughly over 10,200 ft. long and 9 ft. high. It is lined with 
concrete and at some places gunnite. From the tunnel exit 
water will be led down to the power house by means of two 
penstock lines 7,700 ft. long. From the penstocks the water 
will be admitted to three pelton wheels each generating 6,000 h. p. 

Distribution and transmission system is also described. Out of a total 
ready load of 5,000 k. w. 500 will be utilized for lift irrigation 
and drainage. 

Jodhpur Water Scheme : 60 mile Canal. October 

29.1937. 

As the present water supply is insufficient, a scheme has been evolved by 
which the waters of an irrigation tank, known as Sumersainmand, 
which is about 50 miles from the city but where rainfall is suffi¬ 
cient, will be transferred, by open channel flow, to a point within 
seven miles of the city. This canal will be concrete-lined and 
will cross the intervening river beds by means of siphons. It 
will be 60 miles long. 

Cause of Malaria outbreak : River to blame. 

October 30,1937. 

It is stated that the malarial condition in the Mymensingh district in 
Bengal is due to the Brahmputra becoming useless for flushing 
purposes. It is therefore concluded that in the interests of 
sanitation the channel of the Brahmputra with its branches 
should be improved. 

Cheap power for Agriculture : Crops and Boils 

Survey : Board of Irrigation Meeting. October 

30.1937. 

Gives briefly the important subjects to be discussed at the annual 
meeting of the Central Board of Irrigation which begins on 
October 30. The subjects include design of weirs, design of 
falls, flood control, equitable distribution of irrigation water, 
production of cheap electric power, river training, etc. 



Built to protect Delhi s; Kasnal’s Bistort. > Octo>- 
ber31,1937. 

Nairates bow Kama! cantonment was constructed and bow it was 
finally abandoned. It is stated that the cantonment was cons¬ 
tructed after the occupation of Delhi in 1803 in Order to protect 
Delhi. But it had to be abandoned in 1843 because the Western 
J umna, Canal, which in pre-British days was only a seasonal 
canal, had been made a perennial one by British engineers and 
this had turned Karnal district into a swamp, giving rise to 
malaria which in turn caused an extraordinary high death rate 
among the troops. 

Need for more Food Crops : India’s Problem : how 
WATER RESOURCES MAY BE DEVELOPED. October 31, 

1937. 

Gives briefly the points mentioned in the note submitted by Mr. T. A 
Curry, Chief Engineer, Bengal, to the Central Board of Irrigation, 
on the subject “ Policy of Irrigation in India,"with particular 
reference to future development and finance The note out¬ 
lines the various methods of developing water resources, danger 
of premature reclamation in deltaic and tidal areas, methods of 
soil improvement, etc. 

Tube-wells at Panwaria : Nawab op Rampur per¬ 
forms Opening Ceremony. November 2, 1937. 

Refers to the opening ceremony of the second series of tube wells ins¬ 
talled as an experimental measure to further construction. The 
first series consists of 35 tube wells. 

Completion of U. P. tube-well scheme : two new 

POWER STATIONS OPENED BY GOVERNOR : SEVENTEEN 
YEARS’ WORK PROVIDES CHEAP ELECTRICITY AND 
WATER t TRIBUTE TO SlR W. STAMPS : SUCCESSFUL 
USE OF SUBSOIL AND CANAL RESERVES : SMALL TOWNS 

and mofussil area benefits. November 3,1937. 

The fifth and sixth of the series of seven canal-driven power stations 
at Chitaura and Salawa, provided under the Ganges grid project 
of 1935, were formally opened by the Governor of the United 
Provinces. 

The main features of the whole scheme, which now has a gross output 
of 29,000 k. w. distributed by roughly 4,000 miles of turnamignm a 
lines to some 1,600 sub-stations scattered over the eight western 
, districts of U. P., are described. Over 40% of this output is 
employed for 1,490 tube-wells serving 600,000 acres* 



U. P. TUBE-WELLS t CANAL FEEDER* OPENED AT SaR- ' 
dhana. November 3,1937. 

The Governor of the U. P. performed the opening ceremony of 30 tube- 
wells, which pump roughly 100 eusecs directly into a canal. 
The construction of tube-wells as direct means of irrigation was 
not feasible in the area to be fed due to geological reasons. This 
additional water is being utilized mainly for irrigation on the 
Mat Branch. 

Irrigation Board : waterlogging menace : flood 
problems : Sir W. Stampe to address to-day’s 
meeting. November 3, 1937. 

Refers to the meeting of the Central Board of Irrigation commencing 
on October 30. Gives the list of officers who attended the 
meeting. Refers to the address to be delivered by Sir William 
Stampe on inter-provincial power development and gives the 
Board’s decision regarding gauging of river discharges. 

Plea for cheap power : Sir W. Stampe on grid 
system. November 4,1937. 

Gives briefly the address of Sir William Stampe before the Central 
Board of Irrigation delivered on the subject of inter-provincial 
power development in India. 

Power from the Ganges. November 4, 1937. 

Editorial notes on the Ganges Grid Scheme. 

Hyacinth Pest : officials visit work of canal 
Reclamation. November 4, 1937. 

Certain Dacca officials visited the Arial bil in the Munshiganj sub^ 
division to see the working of the water hyacinth control scheme 
that had been inaugurated in the area from the beginning of the 
year. 

The Ganges Grid : November 5, 1937. 

Editorial notes on the scheme. 

Central Board of Irrigation : Economic 
Problems of Provinces : can be solved by cheap 
power : co-ordination of needs suggested : Sir 
William Stampe’s advice on different systems. 

November 5,1937. 

Gives Sir William Stampes address on inter-provmpial power develop¬ 
ment delivered before the Central Board of Irrigation. 
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Flood problems discussed ; waterlogging and 

LAND RECLAMATION : CENTRAL BOARD IN SESSION* 

November 5,1937. 

Mentions some of the subjects discussed at the meetings of the Central 
Board of Irrigation. 

Mb. M. R. Richardson Elected President for next 
session. November 5,1937. 

Mr. M. R. Richardson, C.I.E., Chief Engineer, U. P., was elected Presi¬ 
dent of the Central Board of Irrigation for the ensuing year. 

Mettur Dam not in danger : recent tremors : N. 

India earthquakes the cause. November 7, 

1937. 

Sec under Government of India publications. 

Electrifying Travancore : what the Pallivasal 
Project means. November 5, 1937. 

Describes briefly the project. Sec also news dated October 29, 1937. 

Dawn of a new Industrial Age in U. P.: opening of 
Ganges Grid Scheme. November 8, 1937. 

An illustrated article by Sir William Stampe describing briefly the 
history and main features of the scheme. 

Artesian well ; boring experiments in Biiaratpur. 

November 8,1937. 

At Biiaratpur a tube-well has been sunk which has yielded results with 
all the characteristics of an artesian supply. During the boring 
operations a stratum of clay and kankar was encountered down 
to 330 ft. Immediately below this came sand and gravel down 
to 354 ft. exactly similar to that which might be found on the 
bed of any river and from this surged up clear, apparently 
potable water to a height of 9 ft. from ground level yielding 
900 gallons per hour. By means of a compressor and pump this 
natural flow has been increased to yield 12,000 gallons per hour. 
Experiments are still proceeding. 

New Government Departments : start of work. 

Allocation of Subjects : Labour Scope. Nov¬ 
ember 8,1937. 

The existing Departments of Commerce and Railways, and Industries 
and Labour have been reshuffled and in their place have been 
created the Departments of Commerce, Labour and Communica¬ 
tions. The subjects under each department are given, also the 
names of officers of each department. Irrigation has been placed 
under the department of Labour. 
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Letter to the Editor : Irrigation in Bengal. 

November 9,1937. 

This is a letter from Mr. H. B. Saxby. He says that just as tube-well 
irrigation has been a success in the U. P. there is every possibility 
of its proving equally successful in those areas of Bengal which 
are not being served by open canals. He says that although 
hydro-electric power may not be feasible, electricity on rates 
comparable to U. P. can be produced from coal, for the Province 
has abundance of coal fields. 

Industry in Gwalior : Cultivation and Irrigation. 

November 10,1937. 

This is an article by Sir Kailash Narain Haksar, C.I.E., B.A. He gives 
in general the condition of Gwalior in respect to industry, culti¬ 
vation and irrigation, and the possibilities of future development. 

Flood Conference in Patna : need for co-operation 
by all Governments : Bihar Governor’s Speech. 

November 12,1937. 

The Flood Conference, convened by the Bihar Government in order to 
devise ways and means to tackle the flood problem and formulate 
a policy to deal with it, was opened by the Bihar Governor and 
was attended by officials, non-officials and experts of Bihar, 
Bengal, U. P,, Nepal and Hyderabad State. The problems was 
discussed in all respects and the need of co-operation of the 
Provinces and States affected was stressed. 

India’s Irrigation problems : research need : 
decision of Central Board. November 13, 1937. 

Gives the subjects discussed at the annual meeting of the Central Board 
of Irrigation. One of the subjects discussed was the necessity 
of a Central Research Station for Irrigation and Sir John Russell’s 
recommendations in this respect were also examined. 

Rajen Babu’s address. November 14, 1937. 

Gives the gist of Babu Rajendra Prasad’s address before the Flood 
Conference. He said the problem of floods, irrigation and 
malaria needed a comprehensive solution and this required 
scientific investigation first. 

Embankments to be removed : resolution passed 
BY Flood Conference. November 14, 1937. 

The Flood Conference passed a resolution stating that the damage 
caused by floods was usually aggravated by embankments, 
which should be removed after an enquiry into their merits 
individually, and the existing waterways, roads and railways 
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enlarged and increased where necessary. New embankments 
should be constructed only in exceptional cases. The Embank¬ 
ment Act should be amended in order to provide constitution 
of a Flood Committee to advise the Government on flood prob¬ 
lems. 

Settling Irrigation Rate : Committee to decide 
polict. November 14. 1937. 

It is understood the Government of Bombay have decided to appoint 
a Committee of four officials and five non-officials to go through 
the policy of the government regarding irrigation rates of water 
supply, etc. 

Electrification of Bihar : U. P. Official’s experience 
November 15,1937. 

Sir William Stampe may be invited by the Bihar Government to advise 
the government on the possibilities of extending electrification 
to rural areas. Sir William recently expressed the opinion that 
electricity could be produced cheaply from coal power in the 
province. 

Irrigation Research station at Poona : future 
discussed : New Central Institute at Delhi. 

November 15. 1937. 

Gives the gist of discussion of the Central Board of Irrigation on the 
subject of an all-India Research Station for Irrigation. The 
Board decided that there should be a Central Station and that it 
should be somwhere near Delhi, and further that it should be 
financed by the Government of India. 

Flood problem in Bihar : Nepal River Policy, 
diversion at source criticised. November 16, 

1937. 

Describes the suggestions and discussion put forward at the Flood 
Conference. One of the sources of floods was stated to be Nepal 
Government's Constant diversion of the flow of w r ater from one 
river to another which causes heavy flooding in particular' 
rivers. 

Expansion of U. P. Grid : Cheap Power for rural 
areas : linking of projects : Sir William Stampe 
on future progress. November 23, 1937. 

This is a speech of Sir William Stampe at a meeting of the U. P. Ctentre 
of the Institution of Engineers, India, in which he discusses 
briefly the steps required for the consolidation of the electrical 
position in the IT. P. as it stands today, and the measures that 
must be taken for the further development of the situation. 
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Naini Tal lake leakage pears : Committee Report t 
Hydro-electric 7 system not in danger. Novem¬ 
ber 26,1937. / 

A technical committee was appointed to report on the capacity of the 
lake to meet the demands of hydro-electric supply in view of 
leakage from the lake, the movement of hillsides, etc. Their 
report dispels any fear of the breakdown of the hydro-electric 
system. It is recommended by the committee that an Executive 
Engineer should be in single charge of the Division to give his 
full time for the protection of hillsides. 

Control of Water Hyacinth : new Bengal Scheme. 

November 26, 1937. 

A new and scientific scheme for the eradication of water hyacinth has 
been innaugurated in the Arial bil in Decca district. The scheme 
consists in the erection of barricades. The alignment of one line 
of barricade is made across the direction of the prevailing wind. 
The masses of water hyacinth driven by high winds move to¬ 
wards the barricade and being obstructed in their progress are 
deflected into the khals of Ichamati and thence into the Dhales- 
wari and the Padma, and ultimately to the sea, to be finally 
destroyed there by saline water. 

Engineering triumph : Lloyd Barrage Benefits : 

Sind transformed deserts that are now “ Smiling 
Fields ”. November 26, 1937. 

See under Government of India publications. 

Karachi Canals Division : improvements in water 
supply. November 26, 1937. 

An official statement on the improvements made to make good the 
deficiency of water caused to the Karachi Canals Division 
zamindars by the off-taking of water higher up in the Indus. 

Generating electric power : feasibility of Tando 
Mastikhan Falls. November 26, 1937. 

That Tando Mastikhan Palls, being of low head—only 10 ft.—are not 
serviceable for producing hydro-electricity is the view which 
appears to have been expressed by the Chief Electrical Adviser 
to the Sind Government. 

Construction op walls and ceilings : treated 
Timber best materials. November 26, 1937. 

Some notes on a pamphlet on the subject issued by the Forest Research 
Institute, Dehra Dun, claiming treated wood to be the best 
material for walls and ceilings. 

m2 
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Official view unduly optimistic : Mr. Gazdar on 

BARRAGE SCHEME : “ ESTIMATION CAN NEVER BE 

reached November 27, 1937. 

Mr. Gazdar, a member of the Reorganization. Committee of the Sind 
Government, has submitted a note to the committee making a 
case for a reduction of Rs. 25 lakhs in the expenditure of the 
Public Works Department as he thinks that the estimated figure 
of 54 lakhs of acres of ultimate cultivation cannot be reached. 
He says that this estimation was based on the assumption of an 
intensity of cultivation of 81% (27kharifand 54 rabi) but this 
has only been 24-09 and 10-83 respectively. 

The Jumna Misbehaves : Delhi invites advice 
from Poona. November 28, 1937. 

Several years ago the Government of India established a pumping 
station, for irrigating the winter capital, on the right bank of 
the river about half a mile below the Red Fort. After flowing 
for many years close by this pumping station, the river has 
changed its course about a third of a mile away. As the water 
supply for New Delhi gardens depends entirely on this pumping 
station the government had to construct a channel from the 
new stream to the pumping station. They have also built three 
training bunds on the left bank but these bunds are interfering 
with several miles of training bunds constructed by the U. P. 
Government for diverting water towards Okhla Weir six miles 
below. The Poona Research Station has been asked for advice 
and they are now conducting model and other experiments. 

t 

Power for 12,000,000 : Mettur’s Hydro-Electric 
Development. November 28,1937. 

First stage of the Mettur Hydro-Electric scheme has been completed. 
Gives in brief the features of the scheme. 


Punjab drive for more revenue : inquiry afoot : 
suggestions invited from Public. December 1, 

1937. 

The Punjab Resources and Retrenchment Committee has issued a 
comprehensive questionnaire inviting suggestions for means by 
which the revenue of the Province may be increased. Modi¬ 
fication of the water rates is one of the questions. It is also 
asked if the sale of water by volume could be advocated for 
increasing revenue. 

Repairing damage : reconditioning of Anderson 
Weir. December 1, 1937. 

See page 13 of Quarterly Bulletin No. 7. 
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Complaints against Public Works Department : 

“ INADEQUATE WATER SUPPLY AND UN SYMPATHETIC 

Officers ” : Dr. Hemandas R. Wadhwani’s in- 
pressions of his tour. December 3, 1937. 

The Public Works Minister, Sind, made a tour in the Province and has 
collected opinions of zamindars regarding problems of seepage, 
widening of modules, repairs of minors, etc. He finds diver¬ 
gence of opinion between zamindars and officials. He will report 
the complaints of zamindars to the Secretary, Public Works 
Department for eliciting opinion of departmental staff. Thai 
he will call a conference of zamindars and decide changes to be 
effected. 

Bihar Development : Sir W. Stampe’s visit to 
Patna. December 4,1937. 

Sir William Stampe is visiting Bihar to discuss the possibility of elec¬ 
trification in Bihar. 

Tubewell Irrigation : Punjab Minister visiting 
U. P. December 5, 1937. 

The Punjab Minister in charge of the P. W. D. is visiting the U. P. 
tube well scheme to study its practical working with a view to 
introducing this system in the Punjab. 

Where rivers go to school : Irrigation Research 
Station’s projected move to Delhi. December 
5, 1937. 

Gives a brief description of some of the river training experiments con¬ 
ducted at the Poona Research Station and mentions that it has 
been proposed to move the Station to Delhi. 

Current topics : Value of research. December 5, 

1937. 

Emphasises the value of research by mentioning the advantages gained 
from certain experiments conducted at the Punjab Irrigation 
Research Institute and the Poona Research Station. 

Rivers of India —No. 2 : the Godavari and its 
religious significance. December 5, 1937. 

Describes the Godavari river with reference to its religious sanctity. 

Sir W. Stamps : discussing with Bihar officials. 

December 6,1937. 

Sir William Stampe discussed the possibility of rural electrification 
with Bihar officials. Discussion was mainly confined to a 
general survey of the possibility of the proposed scheme 
which experts now believe to be practicable. 



Irrigation Link : Phalton-Baramati Road to be 
improved. December 7,1937. 

The designs of a bridge over the Nira river, a road and drainage works 
for joining the irrigation tracts of the Nira Right Bank and Nira 
Left Bank Canals between Phalton and Sangavi, are now in 
hand. 

Punjab's progress in Agriculture : needs of Pro¬ 
vinces. December 7,1937. 

The Second Meeting of the Crops and Soils Wing of the Board of Agri¬ 
culture and Animal Husbandry in India was opened by the 
Punjab Governor. The agenda of the meeting included the 
subject of water requirements of crops in which irrigation en¬ 
gineers are interested. 

Spanning the Meuhna. December 8, 1937. 

This is an editorial note. It is stated “the opening of the new bridge 
over the Meghna river marks not only the completion of a fine 
engineering feat but a notable development of the communica¬ 
tions between Bengal and Assam The remarkable engineer¬ 
ing feature of this structure is that the pier caissons have been 
sunk in 65 ft. of water, which is stated to be the greatest depth 
in which well sinking has been attempted in India. The bridge 
has been built with Indian cement, Indian steel and Indian 
labour. 

Flood relief in Orissa ; statement of work by 
Government. December 9, 1937. 

This is a Government communique which gives the relief measures under¬ 
taken in connection with the floods in the Mahanadi river and its 
branches. 

Rivers of India —No. 3 : the Indus “ Father of 
Indian Rivers ”. December 12, 1937. 

This is an article by K. Satthianadhan. It gives a general history of 
the river. Mention is also made of the Sukkur Barrage Project. 

President “ Climate Conditions his country : 
mountain air for polish cabinet meetings. De¬ 
cember 12,1937. 

Prof. Ignatius Moscicki, the present President of the Polish Republic, 
is also a world authority on chemical engineering. He has 
constructed an apparatus which produces artificial mountain 
air, t.e., not only cleanses the air of any given locality but 
supplies it with the tonic and curative qualities which make 
mountain air health-giving, bracing and refreshing. 
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Canal dues : collection system in Son Area chang¬ 
ed. December 15,1937. 

A new system known as the “ modified central system of collection ’ 
has been introduced as an experimental measure in four collec¬ 
tion circles of the Son Canals in Bihar. Under this system 
tehsildars instead of peons go direct to the rate-payers for 
collection. 

New Power Scheme : Minister’s inspection of site 
in Tinnevelley. December 15, 1937. 

The Public Works Minister, Madras Government, inspected a site for a 
hydro-electric reservoir in the Papanasam hills in Tinnevelly 
district for supplying electricity for industrial and other pur¬ 
poses in Tinnevelley district and adjoining areas where there are 
many cotton and other mills. Definite proposals have now been 
made and the scheme is estimated to cost Rs. 21 crores. 

Agricultural Research in Sind : sub-surface 
investigation scheme. December 16, 1937. 

An important meeting of the committee appointed by the Imperial 
Council of Agricultural Research to work out a scheme of sub¬ 
surface investigation in the Lloyd Barrage area was held in 
Karachi. The committee suggested that in addition to the work 
already being carried out by the Sind P. W. D. the work of the 
estimation of clay fraction should also be undertaken. They 
also suggested that the work of exchangeable bases, total base 
saturation capacities, availability of food material and the dis¬ 
tribution of soil colloids in different horizons of a complete soil 
profile should also be undertaken. 

Canal losses : U. P. Irrigation Experiments. 

December 17, 1937. 

Gives some of the subjects on which experiments will be carried out 
in U. P. during the year 1937-38. For full programme of re¬ 
search work in the V. P. see pages 2 to 4 of the last Bulletin. 

New schemes of Research : grants sanctioned . 
approval of reports of British Experts. De¬ 
cember 17,1937. 

Grant of Rs. 6 lakhs has been given for carrying out certain schemes 
of agricultural development and live-stock improvement as 
suggested by Sir John Russell and Dr. N. G. Wright. 

A scheme to decide the water requirements of crops is also to be tried 
at Lyallpur. This scheme is not an irrigation investigation but 
is to determine how much water crops need in different conditions 
of growth. 
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Soil Research : Programme of Poona Experiments. 

December 21,1937. 

For full programme of research of the Irrigation Research Division, 
Poona, see page 4 of last Bulletin. 

Salt movements in soils : Punjab researches : 

Irrigation Institutes Programme for 1938. 

December 22,1937. 

For full programme of the Punjab Irrigation Research Institute see 
pages 5 to 11 of the last Bulletin. 

Punjab Irrigation problems : 12 years’ work. 

December 26,1937. 

A brief review of the most important subjects investigated at the Punjab 
Irrigation Research Institute since its establishment in 1925. 

Central Research Institute : Lahore’s c h anges. 

December 30,1937. 

States Punjab Irrigation Research Institute’s chances, as compared 
with the Poona Research Station, of being made an all-India 
Research Station. 

Science Congress Jubilee : Viceroy to preside. 

December 30,1937. 

Irrigation policy in Bombay : assessment and 
Waterlogging problems. December 31, 1937. 

The Bombay Government have appointed a committee, with Sir N. 
Visweswaraya as Chairman, to examine the Government’s 
irrigation policy. The terms of reference are :— 

(1) What should the general irrigation policy of the government be as 

regards supply of water to owner irrigators, tenant farmers 
and industrialised undertakings; also in regard to the supply of 
water for non-agricultural purposes, e . g ., water for munici¬ 
palities mills, railways, etc. 

(2) If the present policy is suitable, is any revision of water rates 

and canal rules necessary, taking into consideration the cost 
of water and value of different crops ? 

(3) If any other policy is recommended, what should be the basis of 

assessment on account of irrigation facilities provided ? 

(4) What steps should be taken in the case of lands in villages 

damaged by waterlogging ? 

M. T. GIBLING, 

Secretary, 

Central Board of Irrigation, 
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CHANGE OF ADDRESS. 

The address of 

SECRETARY 

CENTRAL BOARD OF IRRIGATION 

is now 

“Sherwood ” 

Simla W C. 


The Board. 

1. The following changes in the Membership of the Board have taken place 
or are anticipated :— 

Mr. T. A. Andrew has proceeded on leave preparatory to retirement 
and Mr. N. B. Baxter has succeeded him as Chief Engineer and 
Secretary to Government of Bombay, P. W. D., Irrigation and 
Railways. 

Mr. S. H. Bigsby, C.I.E., Chief Engineer (South) and Secretary to Gov¬ 
ernment, Punjab, will proceed on leave on or about the 5th May 
1938, and Mr. E. 0. Cox, M.B.E., will officiate in the post. 

Mr. G. M. Ross, C.I.E., Chief Engineer and Secretary to Government, 
N.-W. F. P. (past President of the Board) is proceeding on leave 
preparatory to retirement from the 9th of April and Mr. A. Oram 
will succeed him. 

Mr. T. A. Curry, Chief Engineer, Bengal, is proceeding on leave prepara¬ 
tory to retirement and will be succeeded by Mr. S. C. Majumdar. 

2. Mr. A. R. B. Edgecombe, Executive Engineer and Research Officer, 
U. P., has been selected as Secretary, Central Board of Irrigation, for four 
years from 1st May 1939, when the tenure of the present Secretary terminates. 

3. The Office of the Board in Simla has been moved from the “ Central 
Telegraph Building ” to “ Sherwood ”, near Gorton Castle. 

Research Committee. 

1. Mr. A. R. B. Edgecombe, Executive Engineer and Research Officer, 
U. P., has proceeded on leave and he has been succeeded by Mr. B. N. Khatri, 
I.S.E. 

2. An informal meeting of the Research Committee of the Board was held 
in Lahore from the 17th to the 19th February 1938 at the time of the annual 
meeting of the Punjab Engineering Congress. The following officers 
attended:— 

Mr. M. R. Richardson, C.I.E. .. President of the Board. 

Mr. E. S. Crump .. .. Officer on Special Duty (Research), 

Punjab. 
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Mr. C. C. Inglis, C.I.E. 


Dr. N. K. Bose 

Rai Sahib Kanwar Sain 
Mr. E. A. Moore 

Mr. A. R. B. Edgecombe 
Mr. J. Shaw 

Mr. U. N. Mahida 
Mr. J. M. Macintyre 

Mr. A. R. Thomas .. 

Mr. H. S. Kahai .. 
Mr. M. T. Gibling .. 

Mr. J. N. Mitra 


Director, Central Irrigation and 
Hydrodynamic Research Station, 
Poona. 

Officiating Director, Punjab Re¬ 
search Institute. 

Haveli Central Designs, Punjab. 

Officer on Special Duty, Develop¬ 
ment Projects, Bengal. 

Research Officer, United Provinces. 

Officer on Special Duty (Floods), 
Orissa. 

Research Officer, Bombay. 

Executive Engineer, Baluchistan. 

Executive Engineer, Central Irriga¬ 
tion and Hydrodynamic Research 
Station, Poona. 

Research Officer, Sind. 

Secretary, Central Board of Irriga¬ 
tion. 

Assistant Secretary, Central Board of 
Irrigation. 


At the invitation of the Honorary Secretary, Punjab Engineering Congress, 
the Committee attended the annual meeting of that Congress, at which several 
interesting papers were read and discussed. On Friday, the 18th February 
the Committee visited Malikpur and Madhopur on the Upper Bari Doab Canal, 
and also inspected several other interesting works en route. At Malikpur, 
Dr. Bose explained the experimental work in hand on models of several works, 
including different designs of falls, a silt excluder and a bridge for the Haveli 
Project. Another very interesting model was that of the proposed Trimmu 
Weir with a length of the Chenab and Jhelum Rivers, on which a number 
of problems connected with the Haveli Project headworks were being 
investigated. 


On Saturday morning (19th February) the Committee attended the final 
session of the Congress, and then proceeded to the Punjab Irrigation Research 
Institute, where Dr. Bose and his staff explained the various experiments in 
progress. These included model experiments on the reconstruction of Islam 
Weir, seepage from canals, a small scale model of the Trimmu Weir, river 
training above Islam Weir on the Sutlej river, tube well experiments, and 
investigations on the transmission coefficients of soils. 




An informal dicussion was held in the Punjab Secretariat on Saturday 
afternoon, and the following subjects were discussed:— 

Backwater curves. 

Tube wells. 

Canal losses. 

Time factors in models. 

Canal fails. 

Meandering of Rivers. 

Run-off for Surface Drains. 

The following resolution in connection with Canal Falls was passed by 
the Committee :— 

Resolution .—This Committee recommends to the Board that the 
Punjab Government be invited to consider the question of con¬ 
structing three or four falls of different design on one of the 
channels of the Haveli Project. As far as possible the conditions 
for all the falls should be identical. The design of canal falls has 
been discussed by the Board and its Research Committee for 
several years, but up to date no decision has been reached as to 
the best design, and although experiments with models have 
assisted considerably with this problem and have produced designs 
which can be relied upon, further progress can only be achieved 
by constructing the prototypes. This would also provide an 
excellent opportunity for studying the behaviour of models as 
compared with their prototypes. 

Mr. Kanwar Sain exhibited the designs of the proposed Trimmu Weir 
(Haveli Project) and explained them to the Committee, and an interesting 
discussion followed. He also exhibited and explained the design of the brick 
tile lining to be adopted in a length of 45 miles of the Main Canal. 

Mr. Crump rendered the Committee valuable assistance during the inspec¬ 
tion of works on the 18th, and during the discussions on Saturday the 19th. 

The Committee resolved that the meeting had been of considerable value 
to the officers present, and recommended its continuance in the future. 

2. The following new subjects which were approved by the Board for 
investigation will be considered by the Research Committee at the next annual 
meeting which will be held at the end of June or beginning of July:— 

(i) The collection of hydraulic data of torrents in boulder rivers and 

stream. 

(ii) Silt excluders and ejectors. 

(Hi) The preparation of a guide to the collection of statistics for irriga¬ 
tion. 
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BoardjPublications. 

1. The revised edition of the “ Glossary ” (Publication No. 5) is still under 
preparation. 

2. Mr. C. C. Inglis is revising his note entitled “ Instructions for designing 
Standard Standing Wave Flumes ” before publication by the Board. 

3. Publication No. 12 entitled 44 Design of Weirs on Permeable Founda¬ 
tions ” is undergoing final printing. Copies will be distributed shortly. 

4. The question of placing Mr. Gerald Lacey on special duty to write a 
Board publication on his theories for the design of channels in alluvium is still 
under consideration. 

5. The Research Committee will discuss at its next meeting the question 
of publishing Mr. C. C. Inglis’ report on his experiments with the design of 
Canal Falls. 

6. The Annual Report (Technical) of the Board for 1930-37 is in the press 
and copies will be distributed shortly. 

Works Section. 

Punjab. 

Lining of Haveli Main Canal. 

An important feature of the Haveli Project now under construction in the 
Punjab is the lining of the main canal for a length of about 45 miles with a 
special type of brick tile lining. The lining of the main canal in the head reach, 
in addition to prevention of waterlogging, will mean a saving of 250 ousecs of 
water which would otherwise have been lost by percolation into the subsoil. 
The approximate cost of the lining will be about Rs. 55 lakhs but the net addi¬ 
tional cost will be about Rs. 14 lakhs in view of the small section of the canal 
necessary, resulting in savings in works and land, and other savings. 

The type of lining finally decided upon was evolved after experiments and 
investigations with various types. The experiments are still in progross and an 
interim report of the investigations carried out so far has been given in a note 
by Mr. F. F. Haigh, Superintending Engineer, 1st Circle, Haveli Project. A 
summary of the note is included under the literature section of this Bulletin. 

United Provinces. 

Remodelling of the Mat and Hathras Branches of the Upper Ganges Canal. 

An interesting work which is now nearing completion is the remodelling 
of the Mat and Hathras Branches on the Upper Ganges Canal in the United 
Provinces. The original Mat Branch was built by Cautley about the middle 
of last century, being opened for irrigation in 1854. It was extended in 1908, 
and again in 1912, when the Hathras Branch taking off from Mile 46 of the Mat 
Branch was constructed. About the year 1928 it was found that insufficient 
water was available on the Mat and Hathras Branches. Larger supplies wore 
forced into the Mat Branch by eliminating the falls and thus increasing the 
surface slope. The discharge increased from 1150 to 1350 cusecs. The 




Village Road Bridge combined with 1 foot fall at Aide 38 1 13 Mat Branch, which replaces a drowned foot bridge Bridge arches 
were raised, roadway widened, approaches were flumed and the crest set back. 





Head of Hathras Branch.—The 7 spans contain 2 extra ones to take in G70 cusec« Note Griffiths cill and the divide wall with 

a cut water riding on the cill. 
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increased slope, however, scoured away the berms and widened the channel 
and as the masonry works were not enlarged due to lack of funds full, 
supply levels rose, and endangered the safety of the canal. Waterlogging 
occurred in some areas due to greater seepage, which was attributed to the 
increase in water depth and the scouring away of the silt berms. Heavy expen¬ 
ses were incurred in maintenance, and although sufficient water was available 
in the upper reaches of the Mat Branch, the lower reaches and Hathras 
Branch suffered from shortage of supply and inequitable distribution. At 
the end of 1935 an extensive survey of the system was made and compre¬ 
hensive proposals and estimates were framed for remodelling it. The designs 
were based on a discharge of 1700 cusecs at the head of the Mat Feeder and 667 
cusecs at tho head of the Hathras Branch, and Lacey’s regime theory was adopt¬ 
ed for the design of the channels. In remodelling the masonry structures 
several methods were employed, depending upon the peculiarities of each case. 
Some bridges have been flumed, while others have had their arches raised and 
additional spans added. The bridges combined with falls were nearly all 
flumed (see photograph opposite page 4). Large syphons were flumed by means 
of reinforced brick pitching, and the small ones consisting of one arched 
barrel were merely extended. The head of the Hathras Branch was enlarged 
by adding two spans. The Griffith’s silt excluding cill which was already pro¬ 
vided was slightly modified. (See photograph on the opposite page). As the 
area under irrigation will be increased, from 1-0 and 1*3 lac acres to 1*5 and 
2*0 lac acres for kharif and rabi respectively, or from 2*3 lac acres to 3-5 lac 
acres annually, the total cost of the remodelling estimated at Rs. 9,24,934, 
is expected to be paid off in a few years. It is ascertained that the work had 
been practically completed by October 1937 and that the irrigation for one 
fast , that of Rabi 1937-38, alone has exceeded 2*1 lac acres which is well above 
the figure proposed in the remodelling, and represents an increase of 60 per cent, 
over the pre-remodelling figures. (Full report is also available and is mentioned 
under “ Literature Section” in this Bulletin.) 

Information Bureau and Library. 

1. The following are some of the enquiries dealt with during the quarter:— 

Rock-fill dams. 

Irrigation in South Africa. 

Canal linings. 

Weir shutters. 

Drains in irrigated areas. 

2. From the 1st of May the Board’s library will remain open until 7 p.m. 
every evening except Sundays and closed holidays so that officers residing in 
Simla or visiting Simla on leave or on duty may make use of it as a reading 
room outside office hours. 

Miscellaneous. 

1. The Punjab Irrigation Department have appointed a committee to 
standardise the* practice of remodelling of channels and outlets, and a question¬ 
naire on the subject has been issued to selected officers. The committee will 
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Submit its report by the end of April after considering the replies to the ques¬ 
tionnaire. 

2. The Foundation Stone Laying Ceremony of the Headworks at Trimmu 
(Haveli Project) was performed by H. E. the Governor of the Punjab on the 
10th of February 1938. The structure across the river will be known as “ The 
Emerson Barrage ”. 

A brief note on the design of this Headworks was given in the last Bulletin, 
The design of the weir has now been completed and construction of the weir 
section has commenced. It is reinforced for hydrostatic uplift, and as a raft 
for the load of the piers and superstructure. 

The design of silt excluders and the right and the left undersluices has 
further advanced. The left undersluices have been split into two parts with a 
central divide wall. The left half will form a silt excluder having four tunnels 
with a paved approach and 280 ft. long divide wall, and the rema inin g four 
bays, i.e. f the right half of the undersluices, will consist of normal section. 

For the right undersluices a Khanki type silt excluder will be provided 
covering one bay of the sluices. 

Silt extractors or ejectors will be provided in both canals. 

Another notable feature of these works is that there will be no stone 
masonry at all. All the superstructure will be built in thin precast 1:2:4 
concrete shells, with a hearting of cheap concrete, thus eliminating all expensive 
dressing and extra cost of building stone. The divide walls and the flank walls 
will be of similar construction, and of economical section, partly gravity and 
partly reinforced. 

In the design of masonry works on the canals, full use of R. C. is being 
made to ensure economy. The piers of road bridges will be made of R. C. 
trestles, and decking in R. C. T-beam construction, thus light and durable 
structures will be provided. 

The work on the Project as a whole is progressing satisfactorily. About 
twenty thousand labour are employed on the various works of the Project. 

3. Mr. J. D. H. Bedford, Chief Engineer (Construction) Punjab has accept¬ 
ed the recommendation of the Research Committee (as per Resolution passed 
at its informal meeting held in February) regarding the construction of alter¬ 
native types of falls on the Montgomery-Pakpattan Link. A Montagu type, 
a Central Designs type No. 1, and an Inglis type of fall will be constructed for 
the purposes of comparison of cost and efficiency. Models of these falls are to 
be constructed, and some interesting information is expected from observa¬ 
tions on the models and their prototypes. 

4. A coal tar paint known as “ Khanki mixture ” is used extensively in 
the Punjab for iron and steel works which are in contact with water. The 
composition of 1 cwt. of the mixture is— 

Coal Tar .. .. .. .. .. .. 84 lbs. 

Mineral Pitch .. .. .. .. 10 lbs. 

Slaked White Lime .. .. .. .. 9 lbs, 

Kerosine Oil .. .. .. ,. •. 9 lbs. 
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The method of preparing it is as follows :— 

Heat the tar and pitch separately; mix them together over a fire, stir 
well and add the slaked lime gradually while stirring ; then withdraw from the 
fire, and add the kerosine oil, stirring well. Care should be taken to see that 
the mixture is not overheated ; 350 to 450 degrees Fahr. is the correct tempera¬ 
ture. The pitch Beales off if the mixture has been burnt. 

The average covering capacity of the mixture is about 2,500 sq. ft. 
per cwt. Two or three coats are sufficient. The surface to be treated should 
be cleaned and thoroughly dried and the mixture should be applied hot as soon 
as the surface is cleaned. Too much stress cannot be laid on this point as the 
mixture does not adhere or spread down in fitted portions of the surface if it is 
cold. Subsequent coats should be given only after the previous ones have 
dried. This mixture requires renewal every year or at the least every second 
year. Work thus painted should not be immersed in water until it has 
thoroughly dried; one week is generally enough for this purpose. 

The cost of painting with this mixture is Rs. 1-5-0 per 100 sq. ft. for 2 
coats, excluding cleaning. 

A Sub-committee has been formed by the International Commission on 
Large Dams to advise as to the lines on which an investigation into the design 
of earthen dams should be undertaken. Sir Bernard Darley who is the Board’s 
honorary representative on the Commission is a member of the Sub-com¬ 
mittee. The Board has proposed the following resolution for the consideration 
of the Sub-committee-- 

Resolution. —That each National Committee be invited— 

1. To draw up a list of important Earthen Dams of not less than 80 

feet in height, giving in each case a diagram showing the cross 
section of the dam and also details of the foundations, core, 
drains, benching and berms. The nature of earth used, method 
of construction employed and preparation of foundations 
should be described, and particulars should be given of any 
lopal conditions which affected the design or method of con¬ 
struction. 

2. To supply similar information regarding important dams of 30 

feet or more in height on which serious breaches or slips have 
occurred, and where possible, to analyse the causes of these. 

3. To prepare diagrams showing the cross sections considered gene¬ 

rally suitable for large earthen dams where the earth is (a) 
a light sandy loam, and (b) a moderately good stiff loam ap¬ 
proaching the consistency of a clayey soil, and to state the 
maximum height to which dams of those materials can be 
reasonably safely built. 

Literature. 

The following literature was received during the quarter. 

1Readers are reminded that they are at liberty to borrow any of the literature 
in the Board's library , vn accordance with the rules published in Bulletin No. 3, and 
to submit enquiries on any matter dealing with irrigation and allied subjects . 
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PERIODICALS, 

CIVIL ENGINEERING AND PUBLIC WORKS REVIEW 
Vol. XXXII. 

No. 378 — Decemf)er 1937 . 


Foreign Notes. 

Development op the River Rhone. 

A state controlled company has been formed to undertake tlie planning and 
execution of extensive development works on the River Rhone. 
The organisation of the company and the preliminary investiga¬ 
tions for the Genissat Power Station are described in Game Civil y 
111, 365. The total fall of the river from the Swiss frontier to the 
sea is 1080 ft. and it is proposed to utilise this fall to develop 
power in 20 plants, 7 above Lyons and 13 below. The total 
available power will be 1,000,000 k.w. Work has been commenc¬ 
ed on the construction of a dam and power station at Genissat. 
The dam will be a concrete gravity dam curved in plan, and 328 
It. high. It will form a storage reservoir of 1,830,000,000 cu. ft. 
capacity. There will be two power houses one on either side of the 
valley. Each power house will have four vertical shaft Francis 
turbine units. Work is now in progress on the two diversion 
tunnels each 33 ft. diameter one on either bank. These are con¬ 
crete lined throughout. The intakes to the tunnels were design¬ 
ed with the aid of experiments on models. 

The Rio Negro Hydro-Electric Scheme. Borkenstein. 

A hydro-electric scheme for developing the Rio Negro River in Uruguay 
has recently been approved by the Government. The scheme 
consists of a concrete dam across the valley having a power house 
situated at its toe on the right bank of the river. The dam will be 
of the multiple arch type, the thrust being taken by buttresses 
which in turn bear on a continuous foundation slab. Bonding 
with the underlying rock will be secured by grouting with cement. 
The dam will have an overall length of 1174 metres, about 800 
metres of which consist of the multiple arch section, the remainder 
being of normal gravity type embankment. The arch section 
embraces a spillway section, a non-spillway section and a section 
with four turbine intakes. A general site plan showing the loca¬ 
tion of the dam and cross sections of the various sections of the 
dam are given. The spillway section is capable of dealing with 
4450 cu. m. of water per second through 12 bays each having a 
clear width of 12, 5 m. fitted with a tainter gate 5 m. high. The 
downstream protection consists of an apron placed 4 m. below the 
surface of the river. The design of the spillway section and the 
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apron was exhaustively tested by means of models in the hydrau¬ 
lics section of the Technical Academy in Berlin. The power 
station will contain four similar generating sets, each consisting 
of a vertical Kaplan turbine. Below the power house a trans¬ 
former station will be located from which will start the overhead 
transmission lines to Montevideo. It is planned to provide for 
a national grid in the future for supplying power throughout the 
country. 

Road Foundation Problems. 

A new road is being constructed by the Surrey County Council which 
includes a new reinforced concrete arch bridge across the river 
Mole. The country is chalky and when excavation for the foun¬ 
dations of the abutments of the bridge were completed it was 
revealed that several soft patches consisting of loose alluvial 
matter deposited in old “ swallow holes ” existed at the abut¬ 
ment sites. In chalky country “ swallow holes ” are formed by 
the solution of calcium carbonate by the waters of a river charged 
with carbon di-oxide. As the soft patches extended approxi¬ 
mately vertically downwards, it was decided to drive 14 in. by 
14 in. precast reinforced concrete piles 35 ft. long inclined so as to 
take the thrust of the abutment. The heads of the piles are in¬ 
corporated in a reinforced concrete mat on which the mass con¬ 
crete abutment bears. The bridge consists of a single reinforced 
concrete arch of 80 ft. span carrying a roadway 100 ft. wide. It is 
faced with bricks and provided with ornamental piers at each 
end. A section of the arch showing the reinforcements and a 
plan showing the position of the swallow holes are given. Several 
soft patches were also encountered on the line of the new road 
adjacent to the bridge. An original method of overcoming the 
foundation difficulty at these patches was evolved by the 
engineer in charge and is described. The method is based on the 
idea of covering the soft patches with a concrete dome the 
periphery of which would rest on solid chalk. Each dome con¬ 
sists of an annular reinforced ring taking the thrust from eight 
radial ribs between which spans a continuous diaphragm of con¬ 
crete. A space was excavated round the soft patch for the 
annular ring. Filling was then placed on the patch and tamped 
to the profile of the interior of the dome. This was covered with 
waterproof paper and a one foot thick diaphragm of concrete 
was laid. The radial ribs were then cast on the diaphragm. 
Inspection chambers with an access shaft through the domes are 
provided for periodical inspection of the foundations. Concrete 
proportions in the bridge arch are 1: l£: 3, and in the abut¬ 
ments and domes 1: 2 : 4, standard slow setting Portland 
Cement being used. 

Vierendeel Girder or Triangulated Frame. Vierendeel. 

Prof. Vierendeel of the University of Louvain, the originator of Vieren¬ 
deel girders, describes the essential features of this type of girder 
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and outlines the principles of design. The Vierendeel girder waa 
introduced over 40 years ago and essentially consists of two booms 
united by verticals which frame into them by rigid joints at top 
and bottom. The top and bottom booms may either be parallel 
or the top boom may be curved for a portion or the whole of its 
entire length. At the present time, the type with the top boom 
having the shape of a parabola is preferred, being more economic 
and attractive in appearance. The verticals are connected to 
the top and bottom booms by means of gussets which are specially 
designed. The fundamental formulae on which the design of 
Vierendeel girders is based are given, and the lines on which the 
design is to be worked out are indicated. Vierendeel girders have 
been the subject of numerous experiments with actual works and 
models with a view to checking the validity of the calculations 
and the efficacy of constructional design. Some of the experi¬ 
ments are briefly mentioned and all of the experiments confirm the 
accuracy of the formulae. The stresses as actually measured are 
invariably 5 to 6 per cent, below calculated values. 

The triangulated truss with diagonals is irrational according to Prof. 
Vierendeel, and should be abandoned in favour of the rational 
Vierendeel girder. Prof. Rabut, the great French exponent of 
acoustic measurements of stress has always found in his numerous 
experiments that the diagonals do little or no work, or some¬ 
times operate in the opposite sense to that intended. He has 
expressed the opinion that triangulations are an absurdity and 
their design unworthy of engineering. During the last 40 years 
about 100 bridges of the Vierendeel type, of spans varying from 30 
to 100 metres have been built to carry roads and railways in Bel¬ 
gium and the Belgian Congo. Rivetted Vierendeel girders work 
out 20 to 30 per cent, cheaper than rivetted triangulated frames, 
and welded Vierendeel girders 20 per cent, cheaper still. 

This type of construction can also be adopted to arch bridges and sus¬ 
pension bridges which thereby acquire the same rigidity as simply 
suppported bridges without the use of stiffening girders.* 

Pumping Plants operated by Water Power. McConnel. 

Whenever small streams are found flowing down steep gradients or des¬ 
cending over rapids or waterfalls, the power available can often 
be employed economically for pumping purposes. Suitable 
pumping plants may be divided into three classes:— 

1. Hydraulic Rams 

2. Hydrostats 

3. Pumps of the centrifugal or reciprocating type driven by 

reaction or impulse water turbines either directly or by 
means of gearing. 
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For small supplies the hydraulic ram is cheap in initial cost and 
maintenance. Commercial hydraulic rams are available which 
Are capable of operating on falls of from 3 ft. to 80 ft. and of lifting 
water to a height of 800 ft. The successful operation of a hydrau¬ 
lic ram depends upon the length and diameter of the driving 
pipe and on this matter the advice of the makers should be accept¬ 
ed. For average conditions where the lift is not very great in rela¬ 
tion to the fall the length of the drive pipe should be about six 
times the working fall. The length of the drive pipe may be 
longer where the fall does not exceed 6 ft. Efficiencies of 80 to 
90 per cent, have been found in practice, and for working falls of 
over 10 ft., efficiencies of the order of 65 per cent, to 75 per cent, 
have been obtained over a wide range of conditions. Where the 
hydraulic ram is required to pump a supply of water other than 
that used for driving purposes, a modified type is available which 
has a lower efficiency and is more expensive. Water pumped by 
a hydraulic ram must have a free overflow at the delivery main. 

Hydrostats are hydraulic pumps which are more elaborate and costly 
than hydraulic rams, and have an efficiency of 65 to 70 per cent, 
over a wider range af conditions than in the case of hydraulic 
rams. This type is in extensive use specially for boosting piped 
supplies—a purpose for which the hydraulic ram is unsuitable. 
The limiting size of a hydraulic ram will lift about 1,000,000 
gallons per day, and for quantities in excess of this pumps operat¬ 
ed by turbines will prove more suitable. In cases when plenty of 
drive water is available, turbine operated pumps may be able to 
compete with hydraulic rams when much smaller quantities of 
water are required to be pumped. Each of the three types of 
pumping plant discussed has its own field of usefulness. 

Mechanical Aids to Land Drainage. Beaumont. 

In many-parts of England specially in the counties of Yorkshire, Lanca¬ 
shire, Lincolnshire, Somersetshire and the Fen District the land 
is flat and low lying, and artificial channels have been dug to drain 
the land. In the Fens where the land is below sea level, windmill 
pumps were formerly used in large numbers, some of which are 
still in operation, to lift the water into drainage channels in order 
to carry it away to the sea. Drainage work was neglected till the 
creation of Catchment Boards in 1930. The Catchment Boards 
are collecting data for various drainage areas to develop improve¬ 
ment schemes. The dredging of drainage channels was carried 
out exclusively by hand labour for hundreds of years before the 
advent of mechanical dredging equipment. The earlier types of 
equipment consisted of two types, a special type of dredging 
crane carried on a floating vessel, and a land dragline which moved 
on the banks of the drains. Both have their advantages which are 
enumerated, and in order to obtain the combined use of both 
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types a special type which could work on land and be shifted on to 
a floating pontoon when necessary, was developed. This type of 
‘ amphibious * dredger is described in detail. 

Building Science Abstracts. 

Essentials of Soil Compaction. 

Highway Research Board , U. S. A. Proceedings of the 16th annual meet¬ 
ing* by Hogentogler. Reference is made to two tests described 
by Proctor, a compaction test in which samples of soil of different 
moisture contents are tamped in a small brass mould, and a stabi¬ 
lity test in which the compacted samples are penetrated by a load 
indicating needle. The tests reveal the two basic relations of 
compacted soil, i.e ., that for any given soil there is an optimum 
moisture content at which maximum density can be obtained, 
and that stability drops off rapidly as the moisture contents 
fall below the optimum. Before compressed soil samples become 
completely filled with water they undergo four distinct stages of 
wetting—hydration, lubrication, swelling and saturation. 

These specific phases of soil behaviour constitute a useful tool in 
the selection of soils when compaction is a factor. The chemical 
composition of soil particles, the kind of ions present and admix¬ 
tures having electro-chemical properties, influence the thickness 
of adhesive films and therefore affect the densities to which soil 
may be compacted. Curves illustrating these phenomena are 
given. 

Vacuum Concrete. 

Belong 1937(2) 170-5— A description is given of methods of de-aerating 
concrete. Results of compressive strength tests of concrete of 
different mix proportions and ages, after subjection to the treat¬ 
ment showed an increase of from 22 to 107 per cent. 

A New Method of Measuring the Workability of Concrete. 

Ann . Inst. Tech. Bat . 1937^ 2(1). —In this study of the workability of 
concrete a distinction is made between plasticity and fluidity. 
It is shown that although two concretes may have apparently 
similar fluidities, considerable variations may be noticed as re¬ 
gards their capacity of filling more or less completely, all free 
spaces in shuttering containing reinforcing rods. This is attri¬ 
buted chiefly to the sand gravel ratio. Tests of workability 
carried out are described in detail and a wide range of mixes was 
used in which the sand gravel ratio and water cement ratio were 
varied. The results are presented graphically and indicate the 
influence of the sand gravel ratio and water cement ratio on the 
capacity of the concrete to fill all spaces inside a shuttering con¬ 
taining reinforcements. 
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Vol. XXXIII. 

No. 379—January 1938 . 

Notes of the Month. 

Progress on Haweswater Dam. 

This dam is being built by the Manchester Corporation for the water 
supply of Manchester. The main body of the dam consists of 44 
buttresses. The dam is 1,550 ft. long and 120 ft. high. The 
permanent outlets from the lake through the dam consist of two 
cast iron pipes of 36 inches diameter discharging into a stilling 
pool at the downstream face of the dam. About two fifths of the 
total amount of concrete in the dam has been placed so far. (See 
also under “ The Engineer ” 7th January 1938 in this bulletin). 

Experimental Work on Roads. 

The report of the Experimental Work on Highways Committee for 1936- 
37 has been published. The results obtained from the nume¬ 
rous test sections of road laid down throughout the country 
with particular reference to wearing qualities and skid resistance 
are reviewed. The information obtained has demonstrated that 
concrete is suitable as a wearing surface for long periods without 
the super-imposition of other surfacing materials. Of eleven 
lengths of tar and bituminous roads, all but two have proved satis¬ 
factory, and have retained their skid proof qualities. 

A New Building Material.- 

A new compound material called paxalumin for roofing purposes is des¬ 
cribed. Up to the present aluminium, though possessing the 
advantages of great resistance to atmospheric deterioration, has 
not met with common use on account of cost. When alumi¬ 
nium is exposed to the atmosphere it becomes covered with an 
extremely thin coat of oxide which is a permanent protection 
against further atmospheric action. The durability of alumi¬ 
nium sheeting for roofing purposes depends on the oxide coating 
and not on the thickness of the plate. Thickness is only needed 
to give the sheet extra weight. In paxalumin this extra thick¬ 
ness is supplied by an impermeable coat of bitumen on a bitumi¬ 
nous material. The sheet of this material is placed on the surface 
to be covered in the same way as sheet zinc. 

Modern Tunnels and other Structures. Halcrow. 

This is the presidential address delivered before the Societe des Ingenieurs 
Civile de France for 1937-38. The progress in the various branches 
of civil engineering are briefly reviewed, and reference is made 
to such organization as the International Association of Naviga¬ 
tion Congresses and the World Power Conference and Inter¬ 
national Commission on Large Dams. The important matters 
dealt with by these organizations are briefly reviewed. The 
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study of special cements for mass concrete structures has been 
undertaken by a research committee of the Institution of Civil 
Engineers. Some large works constructed during recent years 
including the Boulder Dam, the Laggan Dam, the Mareges Dam, 
the Assuan Dam and the Gebel Aulia Dam are mentioned. Tun¬ 
nels for railways, roads, and conveyance of water built in various 
countries are then referred to and important features connected 
with some of them are described in brief. The longest railway 
tunnel is the Simplon tunnel 13 miles long. The largest road 
tunnel is the Mersey tunnel which has an internal diameter of 44 ft. 
and length of 10,584 ft. and carries four lines of traffic. Amongst 
tunnels for the conveyance of water the Shandaken tunnel of the 
New York water supply 18*1 miles long is claimed to be the longest 
in the world. The longest tunnel in Great Britain is the Ben 
Nevis tunnel, 15 miles long forming part of the Lochaber Water 
Power Scheme. The most remarkable tunnel is the one Which 
carries a canal between Etang de Berre and Marseilles harbour. 
It is miles long, 72 ft. wide and 50 ft. high and was cut through 
rock, taking 15 years for its completion. 

Irrigation in Australia. Antill. 

This is a review of Australian Irrigation at the present day with reference 
to the topographical features of the country, the sources of irriga¬ 
tion water and the means of conserving water for irrigation. Over 
36 per cent, of the continent has an annual rainfall of less than 10 
inches. There is a vast arid region in the heart of Australia in 
which little can be done in the way of reclamation, though the 
soil is rich in plant foods, because water supply to this region is 
not possible at present. But around the borders of this arid 
tract specially near the large rivers very large areas have been 
rescued from sterility. 

Australia’s water is divided into artesian and surface supplies. There 
are several artesian basins throughout the continent, the two 
most important being the Murray Basin, and the Great Artesian 
Basin, the latter covering 570,000 sq. miles. In the artesian 
basins bores are provided at salient points. The bores are either 
flowing or sub-artesian, the latter term being applied to those 
bores in which the water does not flow to the surface of the ground 
but is pumped up. The number of bores in the different States 
of Australia is given and the quality of water available is also 
given in a few cases. The deepest bore is 5,000 ft. Boring is 
carried out by diamond drills, each foot down to 2,000 ft. costing 
between 14s. and 42s. The artesian supplies are valuable 
for livestock. As regards the value for agriculture it has been 
stated that the ground becomes rapidly saturated with sodium 
carbonate of which the artesian water contains about 30 to 35 
grains per gallon. Fruits, lucerne, etc., have been successfully 
grown with this water but there can be little doubt that conser¬ 
vation of surface water will yield much better results. The cause 
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of arid conditions in Central Australia and the formation of the arte¬ 
sian basins are discussed with reference to the geological history 
of the area. 

The principal water conservation works in Australia are then mentioned 
and brief details are given. The major schemes are situated in 
the Murray River Catchment in Victoria and New South Wales. 
These include the Burrinjuck Dam on the Murrumbidgee River 
which is a tributary of the Murray River. This is a curved gravity 
dam of mass concrete and creates a reservoir of 771,641 acre ft. 
capacity, from which water is released into the river and is 
diverted at a weir 220 miles downstream into a 45 mile canal, 
leading to the irrigation area. The water released at the dam is 
also used for hydroelectric generation. The Goulburn weir on 
the Goulburn River in Victoria is a concrete structure 925 ft. 
long and raises the summer level of the river by 45 ft. This 
scheme supplies water to 1,300,000 acres of land. The weir is 
provided with 21 flood gates each 20 ft. by 20 ft. operated by 
screw gears driven by turbines, which obtain their power from 
the river water. Higher up the Goulburn River, a dam has been 
constructed to a height of 140 ft. above the river bed with foun¬ 
dations over 75 ft. deep in places. It is 3000 ft. long, 700 ft. 
being a mass concrete spillway and the remainder a rockfill em¬ 
bankment with concrete core wall. The dam impounds 306,000 
acre ft. of water which is used for hydroelectric supply and for irri¬ 
gation. The greatest of all water conservation projects in Austra¬ 
lia is the Hume Dam, 5800 ft. long impounding 1,250,000 acre 
ft. The reservoir created covers an area of 33,000 acres. The 
main portion of the dam consists of an earth embankment with 
concrete core wallfaced on the upstream side with concrete slabs, 
flanked at one end by a concrete spillway. The earth embank¬ 
ment is 4300 ft. long, 142 ft. high, and 718 ft. wide at the base. 
The concrete spillway is 720 ft. long and is topped by 29 sluice 
gates each 22 ft. wide and 15 ft. 8 inches deep. The valve section 
forming the outlet works adjoins the spillway and is also of con¬ 
crete. There are seven 7 ft. 6 in. diameter needle discharge valves. 
At the foot of the spillway is an energy dissipator consisting of a 
25 ft. concrete wall. The Hume Dam is the principal feature of 
the Murray River Scheme which comprises a number of subsidiary 
works such as weirs and locks on the Murray River and some of its 
tributaries. Another interesting work is the Western Australian 
Gold fields water supply in which water impounded in a reservoir 
created by a 100 ft. high concrete dam is lifted to a height of 
1300 ft. and carried 309 miles to a point whence it runs by gravity 
to the gold fields. 

No. 380—February 1938 . 

Engineering Models. 

The editor refers to a paper entitled 4 4 An Experimental Investigation 
of the Effect of Bridge Piers and other obstructions on the Tidal 
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Levels in an Estuary ” by Prof. Gibson read before the Institu¬ 
tion of Civil Engineers, and draws attention to the increasing use 
of models in the investigation of problems concerned with the 
effects which results from the construction of various works. A 
considerable amount of researchawork has been carried out on a 
model of the River Severn in connection with the projected River 
Severn Barrage. In order to check the accuracy of the model in 
reproducing the tidal phenomena in the open estuary, observa¬ 
tions of the levels of high water and the tidal range at spring 
tides were made on the model and the estuary, and the results 
show very close agreement. 

Notes op the Month. 

Long Span Pipe Bbidge. 

Two pipe spans have recently been completed in America having the 
record length of 105 ft. between supports. The structure carries 
sewage across the North Platte River to the sewage disposal 
works at Denver, Colorado. The pipe is 78 inches in diameter. 
Stiffener rings are welded to the pipe and the load is transmitted 
from these rings to the foundations by means of legs attached to 
the stiffeners. 

The Brisbane River Bridge. Bradfield. 

The main features and details of construction of a steel cantilever bridge 
having a main span of 924 ft. and two side spans of 269 ft. across 
the Brisbane River in Brisbane, are described in this article. 

Grass Planting as a Means op Tidal Land Le Sueur. 

Reclamation. 

(See under “ Royal Engineers Journal ” in this Bulletin). 

The Carbon Dam. 

This dam is being constructed in connection with a water supply scheme 
by the Stirlingshire and Falkirk Water Board. The main dam is 
1500ft. long and has a maximum height of 42 ft. It consists of a 
central spillway masonry section 400 ft. long flanked by two 
earthen embankments with clay puddle core wall. The masonry 
portion is being built of rubble masonry in cement mortar faced 
where exposed with precast cement blocks. The overflow por¬ 
tion consists of 13 archways each 12 ft. 6 in. wide. Near the 
centre of this masonry section are two outlet pipes of 36 inches 
and 48 inches diameter for supply purposes. The earthen sections 
have inner slopes of 3 to 1 and outer slopes of 2^ to 1. The inside 
Blope will be protected with stone pitching. The dam will create 
a reservoir with a capacity of 4,400 million gallons and the water 
surface area will be 900 acres. 

The Hydraulics of Large Rivers. Chatley. 

In this article the author discusses the hydraulic problems in connection 
with three of the largest rivers in the world; the Yangtse, 
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the Yellow River and the Mississippi. The author was oonneoted 
with observations, projects and a few actual operations on the 
Yangtse and has also studied some of the problems of the Yellow 
River. He also collected available data for the Mississippi 
for comparison with those of the other two rivers. In this paper 
the author presents his views and conclusions regarding some of 
the hydraulic problems of large rivers in the light of the data 
collected. 

The characteristics of the three rivers are briefly described. The rivers 
are all controlled in their alluvial reaches by levees. The provi¬ 
sion of a wide flood channel h&s been considered in the cases of all 
the three rivers and in the case of the Yellow River has been 
tried for centuries and found to be unsuccessful. In the Mississippi, 
progressive rise of flood levels has led to the drastic course of 
cutting through the necks of a whole series of meanders. The 
author considers that the effect of these cut-offs in reducing flood 
levels is only local and the final results are uncertain. Reser¬ 
voirs are rarely economic for flood control. One of the most im¬ 
portant problems in connection with the control of large rivers 
is the frequency of floods. Difficulties in connection with esti¬ 
mating the highest water level that is likely to occur and the 
building of dykes higher than this level are discussed. Formulae 
relating the flood discharge with catchment area have been deve¬ 
loped from Indian and American experience but can only be re¬ 
garded as rough guides since results are different in different 
watersheds and in a limited number of years one particularly bad 
cloud formation may occur. The effects of removal of the forest 
cover in the watershed on run-off, increased deposition of eroded 
material in the delta or flood plain, increase in flood levels, and 
decrease in average rainfall on the watershed are briefly dis¬ 
cussed. An idea of the enormous quantities of silt carried to the 
sea by large rivers can be had from the figures given for the 
Yangtse discharging 400,000,000 cu. m. of silt per annum, the 
Yellow River discharging perhaps 1,000,000,000 cu. m. and the 
Mississippi about 500,000,000 cu. m. In addition to these enor¬ 
mous quantities, comparable quantities are deposited in lakes 
and backwater areas. These materials are largely deposited at 
the mouths of the rivers and the shore line advances about 1 mile 
in 50 years on the Yangtse and perhaps 1 mile in 25 years in the 
Yellow River. The materials that are deposited in the bed of 
the sea reduce the depths of the sea near the mouths of the 
rivers. 

The author then proceeds to discuss the flow formulae of Chezy and 
Blasins in their application to problems of river flow. A factor 
which affects the flow of large rivers is the effect of acceleration 
due to the earths rotation on a mass of flowing water. When¬ 
ever a stream of fluid is moving over the earth’s surface it is sub¬ 
ject to a right handed (in northern latitude) acceleration due to the 
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earth’s rotation which requires a reacting force perpendicular to 
the flow. This reacting force has been expressed in mathematical 
terms and its value has been worked out for a hypothetical stream. 
The effect of this force is to stabilize pools on the right bank, that 
is, left hand turns, and causes greater erosion of the banks and 
greater depths in such turns than in those on the left bank. 
For the lower Mississippi the erosion is 9 per cent, greater on the 
right bank than on the left. In the Rhine the mean depth of the 
right bank pools is 4 per cent, more than those on the left bank. 
This effect was first noticed by Yon Baer in the north and south 
running rivers in Russia and analysis shows that this effect applies 
to all directions except on the equator, and is the cause of impor¬ 
tant air and sea drifts. In conclusion the author discusses the 
profile of rivers and the causes which are responsible for the parti¬ 
cular shape of the longitudinal profile of the river bed which 
forms a curve concave to the sky with a slope that decreases 
towards the sea. Lacey considers slope to vary directly as the 
cube of the particle diameter and inversely as the square root of 
the hydraulic radius. The decreasing slope in the river bed cor¬ 
responds to increasing fineness of the alluvial material and 
increasing Reynold’s number. Du. Boy’s traction theory has been 
used to a great extent in the modem Mississippi investigations. 
This theory is briefly explained, and it is shown how the volume of 
the material scoured from the bed of a stream can be determined. 
It is deduced that since greater mean depth increases the tractive 
force on the bed, the equilibrium hydraulic slope diminishes 
with increasing depth. This explains the manner in which the 
slope of a river diminishes towards the mouth. A table showing 
lengths, slopes, discharges, water levels, and other hydraulic 
data of the three rivers is appended. 

Building Science Abstracts. J. Bolomey : 

Waterproofing of concrete and masonry structures. 

Cimevt Armi 1937, 19 (213). Methods of rendering concrete 
impermeable to water are discussed. 


CONCRETE AND CONSTRUCTIONAL ENGINEERING. 
Vol. XXXII. 

No. 12—December 1937. 


Editorial Note. 

The Editor draws the attention of readers to a pamphlet “ Memorandum 
on the Lay-out and Construction of Roads ” issued by the 
Ministry of Transport which contains some important recom¬ 
mendations on the design and construction of rod bridges based 
on experience in England during the past six years. The object 
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of the recommendations is to secure greater uniformity of 
practice based on principles that experience has proved to 
to be sound. 

Bending Moments in Columns. Gray. 

Griffith. 

In this article the authors have tried to show that the formulae recom¬ 
mended in the Code of Practice for Reinforced Concrete for the 
bending moments in the external columns of frames of one or 
more bays give only approximate results and seriously under¬ 
estimate the moments in these frames. A practical case is 
worked out by the method recommended in the Code and by the 
standard slope deflexion method, and the results are compared. 
The results show that the error in the case of the method recom¬ 
mended by the Code is in some cases in excess of 25 per cent. 

Rapid Design of Tee-Beams. Ashurst. 

The author presents a number of graphs by the use of which tee-beams 
with free ends carrying uniformly distributed loads can be 
designed with accuracy and speed. He explains the method of 
using the graphs and solves two examples to illustrate it. The 
system is based on a mix of 1 : 2:4 concrete with t = 18,000, 
c =s 750 and m = 15. 

Design of Piled Foundations. 

This is a translation from “ De Ingenner ” of an article by C. Fraux. 
According to the author the reactions in piles are based on the 
consideration that due to the load the pile head undergoes three 
movements, namely, (1) vertical displacement, (2) horizontal 
displacement, and (3) rotation. He considers a pile system 
subject to horizontal, vertical and rotating forces due to a load 
and derives equations for pile reactions and displacements. 
These equations show that displacements and pile reactions are 
linear functions of the horizontal, vertical and rotational forces 
due to the load. He proceeds to show that calculation of dis¬ 
placements is more important than calculation of pile reactions 
because it is very likely that tolerable pile reactions may be 
accompanied by intolerable displacements. An idea of the factor 
of safety is readily obtained if displacements are calculated as func¬ 
tions of the loads. He then discusses a few examples of a trans¬ 
verse beam on three piles under different conditions for which the 
displacements and pile reactions are worked out. The expres¬ 
sions for displacements and reactions are then studied analy¬ 
tically and their physical interpretation with regard to behaviour 
of foundations in each case is given. This comparative study 
of different arrangement of piles supporting a transverse beam 
also shows how the behaviour of the pile foundations can be 
predicted from the displacements and reactions worked out 
theoretically. 
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Flow in Channel?, Hogan. 

Gibb*. 

This article is continued from the previous issue. Frictional resistance 
in open channels is dealt with. The Chezy equation is generally 
used to calculate discharge of channels and the value of the 
co-efficient in this formula has been determined by a formula 
based on experimental results. The three formulae commonly 
used to obtain the value of the coefficient C in Chezy's formula 
v = c/ mi are those of Ganguillet. and Kutter (also known as 
Kutter’s formula), Manning and Bazin. The Kutter formula 
has been more widely used in Britain and the United States than 
any other. A discussion of the Kutter formula is given showing 
how it was derived. Ganguillet and Kutter gave a diagram to 
facilitate the use of the formula, which is reproduced. The 
measurements by Humphreys and Abbot on the Mississippi on 
which the slope term in the Kutter formula was based were 
made in the period 1851-56. The slope was about one fifth of an 
inch per mile and it is doubtful whether the levelling was sufficiently 
accurate to justify the assumption that such flat slopes could 
be measured. There is some doubt about the velocities also as 
these were measured with sub-surface floats. The measure¬ 
ments were repeated by the Mississippi River Commission in 
1912 and it was found that with discharges of the same order as 
those observed by Humphreys and Abbot, the slopes were ten 
times greater than those in the previous measurements. In 
view of this very definite proof of the unreliability of the slope 
measurements on which the Kutter formula is based, the conti¬ 
nued use of this formula cannot be defended. The errors in the 
slope measurements were suspected by Manning who in 1890 
proposed another formula. The World Power Conference in 
1933 recommended the use of Manning's formula in connection 
with open channels. In 1897 Bazin reviewed the data accumu¬ 
lated since 1860 and derived another formula. Values of co¬ 
efficients in the formulae of Kutter, Manning and Bazin for 
various types of channels are tabulated. The authors mention 
that up to the present time no really satisfactory general theory 
has been developed which will enable the resistance of a given 
channel to be calculated from a knowledge of its size and kind 
of surface. Formulae forty years old are used in nearly all 
modem design work, and these are based on results obtained 
seventy or eighty years ago. 

The conveying capacity of a channel section is next dealt with. 
The actual shape of a channel section depends on the material 
of which it is constructed, and varies from vertical side slopes 
in the case of rock to side slopes of 2 to 1 and more in the case of 
unstable material. The side slope must be less than the angle 
of repose. An expression is derived for the discharge of a channel 
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section per unit time for a slope of unity and this is a function 
of the depth. Uniform flow is next discussed. In uniform flow 
the cross sectional area and the depth of the stream must remain 
constant so that depth energy and kinetic energy will be constant. 
The losses due to the frictional resistance balance the effect of 
the bed slope. Expression for discharge in the case of uniform 
flow is derived. 

Welding in Reinforced Concrete Construction. 

This is an abstract of a paper by Mr. J. Cuerel read before the 
Reinforced Concrete Association describing the experiments made 
to determine to what extent welding might advantageously 
be adopted in the design of the new Waterloo Bridge. The 
objects of the experiments were :— 

(a) to verify the reliability of butt welded joints in round m. s. 
bars, 

(b) to determine a safe working stress for such welds, 

(c) to investigate the most suitable type of electrode, preparation 

of bar ends, and procedure, 

(d) to obtain information about the precautions required to ensure 

good results, 

(e) to investigate the possibilities of welding intersecting bars and 

the strength of spot welds. 

The tests showed that a weld made by a welder of average ability with 
suitable preparation, electrodes, equipment, and procedure will 
develop the yield strength of the bar. A butt weld was consi¬ 
dered to be able to develop the ultimate strength of the bar, 
fracture occurring well away from the joint. The chances of a 
weld failing at or near the working stress are too remote for 
piactical consideration. The types of butt joints evolved as a 
result of extensive tests are then described and recommendations 
for arranging them in practice are given. Reinforcement details 
which can be simplified by welding are specified and examples are 
illustrated. 


THE EMPIRE JOURNAL OF EXPERIMENTAL AGRICULTURE. 

Vol. v. 

No. 17—January 1937. 

Soil Problems of the Anglo-Egypttan Sudan. Greene. 

Some aspects of the importance of soil research and investigations in 
the Sudan on a large scale are discussed in this article. 
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THE ENGINEER. 

Vol. CLXIV. 

No. 4275—December 17 , 1937. 

Twist Effects in Straight Gravity Dams. Honk. 

During the last few years effects of twist action have been analysed in 
working out designs for several straight gravity dams of major 
size and importance. The first such analysis was made in study¬ 
ing alternative designs for the Boulder Dam. This was followed 
by analysis of twist conditions in a number of dam designs 
including the Madden, Morris, O’Shaughnessy, and Grand Coulee 
Dams. These analysis show that appreciable proportions of 
loads are transferred laterally by the twist action in the end 
sections of the structures to the abutments. The high central 
cantilevers of the dam tend to deflect downstream farther than 
the end cantilevers under the waterload due to their greater height 
and greater total load on the upstream face. The central canti¬ 
levers tend to pull the end ones downstream while the end ones 
resist this tendency, resulting in the twisting of vertical elements 
and the lateral transfer of a portion of the waterload to the 
abutment rock. The load on the end cantilevers is also increased 
and failure by sliding may take place in the case of large struc¬ 
tures where the shear resistance is not great enough to prevent 
failure. 

The important effects of twist action on stresses, sliding factors and 
shear friction factors in straight gravity dams are stated. The 
sliding factor, shear friction factor and cantilever stresses are 
defined and the method of determining them is indicated. The 
general theory ot twist action is discussed in relation to the water 
load and dead load of the structures. The method of analysis 
of twist action in a straight gravity dam is then explained and 
the formulae used in calculating the deflections of the twisted 
structure are set forth. The deflections of the twisted structure are 
greatly reduced by the grouting of the construction joints. 

Miscellanea. 

A Concrete Reinforcing Bar Research. * 

The concrete reinforcing steel Institute of the United States in co¬ 
operation with the Lehigh University is to carry out a series of 
tests to ascertain the effects of rust on the bond between re¬ 
inforcing bars and concrete. In the preliminary programme 
5/8 inch round deformed bars taken directly from ware house 
stock and of varying degrees of rustiness will be set in concrete 
cylinders having one end exposed. The force required to pro¬ 
duce initial slip in the bars will then be measured. 
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FlooI) Relief Scheme for Lee Valley. 

The Lee Catchment Board has prepared a scheme of flood relief in the 
Lee Valley, the essential features of which are the widening of 
the River Lee in a certain reach and the construction of a new 
diversion channel 3£ miles long across certain marshes. This 
flood channel will join the river lower down opposite the 
Banbury reservoir. 

Letters to the Editor. 

London’s Flood Risk. 

Mr. R. A. Ryves comments on an article by Major Newhouse entitled 
“ Thames floods ” (see page 37 of Bulletin No. 8). He considers 
that the relation of recorded intensity of rainfall to an area of 
1100 sq. miles has been underrated in the article. He discusses 
some factors in the flood risk and gives some practical conclusions 
relating to the measures which may be adopted in dealing with 
this problem. These include collection of data pertaining to 
relation between winds and high tides, construction of reser¬ 
voirs in the Thames Basin, and prohibition of any works in the 
basins which are likely to reduce the flood plains of any of the 
rivers flowing into the Tidal Thames. 

No. 4276—December 24 , 1937. 

Twist Effects in Straight Gravity Dams. Houk. 

This is in continuation of the article in the previous issue. Results of 
twist analysis made in connection with the design of the Grand 
Coulee Dam are presented. The results are shown graphically 
in a number of diagrams and important conclusions with regard 
to load distribution, deflection, shear friction factors and stability 
factors, compressive stresses arrived at from a study of the ana¬ 
lytical results are discussed. A plaster eelite model of the dam 
bifilt for the purpose of studying twist actioD cracked at points 
which agreed almost exactly with those at which high tension 
stresses are indicated by the mathematical analysis described 
above. A table showing the effects of twist action in some 
gravity dams analysed under the author’s direction, and giving 
the principal dimensions of the twisted structures, sliding factors, 
shear friction factors and cantilever stresses is given. The data 
presented show appreciable twist effect in all the dams analysed. 
Maximum sliding factors were increased in all cases. The effect 
of grouting construction joints is to intensify twist action because 
a greater proportion of reservoir loads are carried horizontally 
to the abutments thus increasing the effect of twist on sliding 
factors and cantilever stresses. Moreover, grouting cause 
extension of twist effects further into the central sections of the 
structures which are rendered monolithic. Theoretically twist 
effects may sometimes be kept within permissible limits by 
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leaving the construction joints ungrouted or by grouting 
under partial reservoir load so that readjustment of deflections 
can take place at the joints before the structure is made mono- 
lithic. Practically, however, such procedure can seldom be 
recommended. 

As far as the writer knows no provisions for relieving twist action have 
been made in the construction of straight gravity dams built so 
far. The maximum effects of twist action in gravity dams built 
in V shaped canyons may sometimes be beneficial rather than 
detrimental as in the case of O’Shaughnessy Dam. In the case of 
U shaped canyons with relatively steep side walls the effect is 
detrimental in view of the increased danger of sliding along the 
upper part of the abutment slopes together with undesirable 
development of horizontal tension stresses which cause cracking 
on the upstream face at the abutments. 

Probably the best way to relieve twist action in which analysis shows 
such effects to be detrimental is to provide one or more open 
transverse slots in the abutment sections of the dam. Such 
slots constitute definite barriers to the horizontal extension of 
beam and twist action and permit readjustments of the unequal 
cantilever deflections on the two sides of the slots. The slots 
should be closed by some special type of construction at the 
upstream face capable of sliding adjustment at one or both 
seats during the application of the reservoir load. 

In the construction of the Grand Coulee Dam where twist effects are 
important, the proposal to provide three open slots in each abut' 
ment section is being considered. The slots will probably he 
5 ft. wide and will be placed at equal intervals. 

These articles are based on the work done in the Denver office of the 
Bureau of Reclamation. 

No. 4277—December 31 , 1937. 


Surge Tanks. Watson. 

The surge tank is an essential feature of a pipe line supplying a hydro¬ 
electric plant, and is located at the junction of the conduit convey¬ 
ing the water from the reservoir over a conparatively flat country 
and the penstock which conveys the water down a steep slope to 
the generating plant. It is intended to enable the water to surge 
up and down through a vertical distance of several feet. The 
object in making this provision is to regulate the pressure in the 
line so as to prevent its excessive rise or fall on sudden variations 
of load. Some types of surge tanks are described in this article 
and their function is explained. Formulae used in the "design 
of surge tanks are given. Illustrations of some surge tanks in 
actual existence and line diagrams of others are also given. 
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MI8CBLLANEA. 


Hydro-Electric Scheme foe Hyderabad. 

The Chief Engineer of the Hyderabad Government has submitted a 
report on proposed new hydroelectric schemes which include the 
utilization of the waters of the Godavari and Krishna Rivers for 
developing 146,000 k. w. of power. 

Vol. CLXV. 

No. 4278—January 7 , 1938. 


The Lloyd Barrage. 

A brief note mentions that the completion report of the Lloyd Barrage 
Project has been published. Main features of the barrage are 
mentioned. The scheme will irrigate ultimately 5,260,000 acres 
annually, and is expected to yield a return of 3-73 per cent, by 
1942-43 and 7-39 per cent, ten years later. The area under 
cultivation will be nearly trebled. 

River Control and Water Storage in 1937. 

A survey of important river control and water storage works completed 
and in progress during the year is contained herein. River 
control works are now being undertaken in many parts of 
England and typical of these are the Dog-in-a-Doublet lock and 
sluices on the river Nene and the Allington sluices on the Medway. 
The Haweswater dam for the water supply of Manchester is under 
construction. It is 1660 ft. long and 120 ft. high and the 
reservoir created will have a storage capacity of 19,000 million 
gallons. The dam is of buttress design of an unusual type. 
Diagrams showing the plans and elevations of the dam are given. 
The Ladybower reservoir dam was also under construction 
during the year. This is an earthen dam with a concrete core 
wall 1260 ft. long and 143 ft. high. A project for the construc¬ 
tion of a barrage across the Thames at Woolwich was under 
discussion. The Port of London Authority is however opposed 
to the scheme and a public enquiry into the scheme will open in 
March 1938. 

Works abroad include the Shing Mun Dam in Hongkong which was com¬ 
pleted, the Vaal-Hartz scheme in South Africa which is under 
construction, and a scheme for the water supply of Durban which 
is under consideration. 

In America there are numerous hydroelectric, water supply, river 
control, and irrigation projects in hand. The works on the 
Columbia River including the Grand Coulee Dam are mentioned 
as a typical example. 
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In a pictorial supplement to the present issue some of the work# 
mentioned above are shown. 

No, 4279—January 14 , 1938. 

Miscellanea. 

A booklet recently published by the Northern Aluminium Company, 
London, deals with the use of aluminium paste paint for the 
protection of wood, metal, steelwork and pement finishes. 

Water Supply and Sanitary Engineering in 1937. 

A review of important water supply and sanitary engineering works in 
Great Britain and France during the year 1937. The Eyebrook 
Reservoir in Corby and the Ladybower Reservoir in the Derwent 
valley were under construction. Both of these reservoirs are 
formed by earthen dams with concrete cut-off trenches. The 
aqueduct from Lake Vyrawy was also under construction and 
includes a tunnel under the river Mersey. The tunnel will be 
10 ft. in diameter 945 ft. long and 40 ft. below river bed and will 
be lined with cast iron segments covered over with concrete. The 
article is to be continued. 

South African Engineering Notes. 

The Government of the Union of South Africa in view of the drought 
which is seriously affecting the Union, decided to release flood 
water from the partially completed Vaalbank Dam and the Vaal- 
Hartz weir of the Vaal-Hartz Irrigation Scheme which is at present- 
under construction. The result is that where previously the 
river was drying up there is now a strong stream flowing for 
440 miles below Vaalbank Dam. This has been achieved with 
an amount of storage considerably less than one tenth of the full 
storage of the dam when completed. 

Harbours and Waterways in 1937. 

A brief review of works connected with harbours and inland waterways 
in Great Britain and other countries is given herein. 

No, 4280—January 21, 1938, 

Harbours and Waterways in 1937. 

Continued from previous issue. Important harbour works in Europe, 
Africa, America, and Asia are briefly described. The Soviet 
Government opened the Moscow Volga canal, and work is in 
progress on the Marinsky Canal system which will connect Moscow 
with Leningrad. Preparations are being made for constructing 
another canal connecting the lower Volga with the river Don 
which will connect Moscow with the Black Sea. In Germany the 
Elbe is being developed for navigation. The canalisation of the 
river Weser is being carried out and the work includes five dame 
with navigation locks. A number of other rivers including the 
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Danube, the Neckar and the Rhine have been canalised. In 
Prance, the Rhone improvement project designed to regulate the 
Rhone for navigation is in progress. Genessiat Dam, which is a 
part of this project is under construction. The construction of 
barrage reservoirs on the Seine continues to make progress. The 
reservoirs created will control floods on the Seine and will also 
regulate the flow of the river and produce electrical energy. Two 
of these have been completed, the third nearing completion and 
the fourth is about to be started. In America, floods of pheno¬ 
menal magnitude swept down the valleys of the Ohio and Missis¬ 
sippi Rivers in January and February 1937. The Jadwin plan 
of flood control on the Mississippi which was sanctioned in 
1931 and provided for levees of increased height on the lower 
Mississippi and a number of spillways, came in for the first 
crucial test. The levees stood the test. After the floods had 
subsided, the National Resources Committee recommended an 
immediate expenditure on further flood control works in the 
Ohio and Mississippi Valleys which include levees and reser¬ 
voirs. An estimate prepared by the Chief of Engineers U. S. 
Army indicates that complete flood control in the Missisippi 
valley would require 150 flood reservoirs costing about £250 mil¬ 
lions. A number of other works for improvement of navigation 
are in progress including the Bonneville Dam on the Columbia 
River which will enable deep sea going vessels to proceed 95 miles 
above Portland along the river. 


Water Supply and Sanitary Engineering in 1937. 

Continued from previous issue. The Haweswater Dam for the water 
supply of Manchester is nearing completion. Water supply and 
sewage works at other cities are mentioned in brief. In West 
Cheshire a scheme of water supply to Wirral Peninsula was 
inaugurated in October 1937. In this scheme the water is 
pumped from boreholes by electrically driven pumps and is 
forced by boosters up to a service reservoir on a hill 2 miles away. 
The service reservoir is a 262 ft. diameter mass concrete structure 
with reinforced concrete floor and roof slabs. An aqueduct 
12f miles long conveys the water from the service reservoir to 
existing pipe lines at the place of distribution. In France, work 
has been started upon the scheme for constructing a barrage 
across the Alpine River miles from Cannes. The water will be 
raised to an elevated reservoir at Cannes and will be distributed 
therefrom. In Burma, the construction of the Pegu Yomas 
reservoir consisting of an earthen embankment 136 ft. high is in 
progress. The reservoir will impound 2370 million cubic ft. of 
water and will augment the water supply of Rangoon. The 
tunnel for diversion of the river is nearing completion and the 
excavation for the core wall in the river bed has been started. 
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Letters to the Editor. 

Thames Floods. 

The writer comments on the article of the above title by Major New- 
house published in the issue of the 10th December. He men¬ 
tions one factor omitted by Major Newhouse which may aggra¬ 
vate flooding namely the great reduction in width of the Thames 
below Teddington. During the last 70 years a number of 
embankments and wharves have been constructed parti¬ 
cularly within the London County Council area, which tend 
to an increased residue of tides in the river. Major Newhouse 
favours Jdredging as a means of making the country side 
absolutely safe. The writer does not agree with this view 
in the case of a tidal river and is of opinion that to whatever 
depth the channel is dredged, it cannot have any influence 
upon tide level. The Thames in the tidal reach also drains 
the subsoil water of the gravel strata which outcrops on the 
Thames bed, more particularly the subsoil water of the Lee 
valley. Dredging in Bow creek by which means the gravel was 
exposed has been known to render the land water tidal. It will 
be interesting to see how the sponsors of the Thames Barrage 
propose to deal with this underground drainage when, as they 
propose, the water level between Woolwich and Teddington is 
stabilised at a level some 14 ft. above it. 

Miscellanea. 

An Unusual Chimney Crack Repair. 

Four years ago a crack appeared at the top of a 125 ft. high chimney 
stack of a power plant at Fort Oglethorpe in U. S. A. The 
crack eventually worked down for a distance of about 40 ft. 
and the width of the crack in the upper 25 ft. was about 3 inches. 
As the engineer of the plant was unable to get an appropriation 
to repair the crack, he planted three slips of Florida vine at the 
bases of the stack. Two of these grew and within a year en¬ 
circled the crown of the chimney and ac ually began to pull the 
crack together and close it. Now after 4 years the vine is 3 
inches thick and the crack is said to have entirely closed except 
for a short length at the top of the chimney. 

No. 4281—January 28,1938. 

The Ebbw Vale Works Reservoir. 

Some time ago, cracks were discovered in the concrete core wall of the 
dam forming the water supply reservoir at Ebbw Vale in Wales. 
This dam is of the gravity type 52 ft. high constructed of shale 
with a core wall of concrete 5 ft. thick carried down to imper¬ 
vious rock 35 ft. below the surface. Recent rains in the area 
necessitated safety measures and the engineers in charge took 
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steps to lower the level of the water in the reservoir. The engi¬ 
neers who constructed the dam were however of the opinion that 
cause for alarm was entirely unnecessary. The subsoil was 
feeling the weight of the newly constructed dam and this was 
shown by some minor cracks in the concrete core wall. 

Letters to the Editor. 

Thames Floods. 

Major Newhouse the author of the original article entitled 4 4 Thames 
Floods ” replies to the comments on that article by Mr. McKaig 
published in the previous issue. Contrary to the opinion 
held by the commentator that three exceptional phenomena 
( namely low barometer, high wind, and intense local rain cannot 

coincide to produce a maximum flood, the author is of the view 
that they might coincide though chances are very small. He 
gives arguments in support of this view. He also holds that 
dredging of the river bed would modify the flood levels in the 
upper reaches of the Thames Estuary where high levels are 
due not directly to the tide but to the interaction of the tide. 

No. 4282—February 4 , 1938. 

The Thames Barrage Inquiry. 

The Port of London Authority who have agreed to a public enquiry 
on the proposal to construct a barrage across the River Thames 
invited proposals for the construction of such a barrage. Five 
such proposals have been submitted three of which are briefly 
referred to herein. 

The Grand Coulee Dam. 

This is a comprehensive article on the Grand Coulee Dam which is 
being constructed across the Columbia River. Features of the 
.Columbia River and its basin are described. The waterway of 
the river is second only to that of the Mississippi River among 
the rivers of the United States. The average discharge of the 
river at the dam site is 109,000 cusecs and the maximum record¬ 
ed discharge is 492,000 cusecs. The river rises from 40 ft. to 
62 ft. during high water. The river is virtually free from silt 
and the impurities that cause turbidity during flood stages are 
nearly all held in suspension and will continue downstream 
without being deposited in the pool above the dam. The Grand 
Coulee is a natural reservoir formed on the rocky plateau border¬ 
ing the river. Owing to the formation of an ice sheet in that 
part of North America in the distant past, the flow of the river 
was impounded and the level was raised until the water escaped 
south-westward over the rocky floor of the plateau and eroded 
this floor to form the Grand Coulee which is 52 miles long, 2 
to 5 miles wide and 900 ft. deep. The floor of the Grand Coulee 
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is 600 ft. above the low water level of the Columbia River at the 
dam site. About half the length of the Grand Coulee is to be 
used as a stabilizing basin for water pumped into it at its 
northern end and then released at its southern end into an 
irrigating canal system. The basin will have a storage capacity 
of 1,050,000 acre ft. and the water can be distributed by gravity 
flow so as to irrigate 980,000 acres, and 220,000 acres at higher 
elevations will be irrigated by pumping. The water impounded 
at the dam will be pumped 367 ft. into a 1 *7 mile long canal 
which will carry the flow to the northern end of the Grand 
Coulee reservoir. 

The dam is to be 557 ft. high, 4,200 ft. long, 500 ft. wide at the base 
and 30 ft. wide at the top. It consists of a central spillway 
section 1,650 ft. long surmounted by eleven openings 135 ft. 
wide by 28 ft. high controlled by drum gates. The toe at the 
downstream base of the spillway will have the form of a deep 
trough which will break the force of descending water. The central 
spillway section is flanked by two abutment sections 1,220 ft. and 
1,330 ft. long, respectively, and on the downstream side of these 
abutment sections the power plants will be constructed. Ad¬ 
joining the west abutment on the upstream side of the dam will 
be built a reinforced concrete pumping plant for pumping the 
water into the canal which will take it to the Grand Coulee 
Reservoir. A number of diagrams and illustrations showing 
the layout, dimensions and views of the dam under construction 
are given. The article is to be continued. 

Electric Power in India. 

This article gives a description of the Ganges Canal Hydroelectric 
Scheme in the United Provinces which has recently been com¬ 
pleted. The scheme is described with brief details of the power 
stations and the transmission system. Reference is made to 
the State Tube Wells Scheme in which the power produced has 
been utilized to jift water from tube wells for irrigation purposes. 
Costs and return of the schemes are discussed. 

A Dam and Bridge Laboratory. 

A laboratory for the testing of dams and bridges has recently been 
established at tin Office Nationale des Recherches et Inventions 
at Bellevue, near Paris. The dams to be tested are built to 
exact scale and in the material to be used for the finished dam. 
The scale is generally either 13*6 to 1 or 20 to 1. In the floor 
of the building has been built a valley in concrete at the side 
of which is the equipment whereby the dam to be tested is 
placed under mercury or water pressure and its reaction to the 
pressures is measured. The procedure of applying mercury 
pressure to the dam and the method of recording are described. 
A number of new instruments were designed for making the 
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measurements and include a photo-electric extensometer and 
an apparatus for coloured light photo-elastic measurements. 
These are briefly described with the method of using them. 

No. 4283—February 11, 1938 . 

The Grand Coulee Dam. 

Some interesting details of construction of the Grand Coulee Dam are 
given in this article. Mechanical equipment was used for 
mixing and laying concrete. A suspension bridge 150 ft. high 
and 3,400 ft. long specially built by the contractor carries a belt 
conveyor which transports concrete aggregates from the east 
side of the river to the mixing plant on the west side, and over 
the same bridge is led an 11 inch pipe line through which dry 
cement is blown from the silos. A belt conveyor system was 
also installed to remove the spoils from the excavation to Rattle¬ 
snake Canyon a mile away where it was to be deposited. These 
conveyor systems are described in detail. The construction 
of the cofferdams was the first step in the diversion of the river. 
Details of the cofferdams are given. The article is to be con¬ 
tinued. 

Scientific and Industrial Research. 

The report for the year 1936-37 of the Department of Scientific and 
Industrial Research has been published. The work done in 
the various sections is briefly reviewed herein. Building 
research included researches on pile driving, vibrated concrete, 
soil mechanics and reinforced concrete. Work has been done 
to develop a simple peak stress indicator for piles. Tests have 
been carried out on vibratory methods of placing concrete 
using a specially designed vibrating machine. A coring too 
has been developed with which undisturbed soil cores can be 
obtained from a greater depth than was hitherto possible. 
Several failures of embankments and cuttings have been inspect¬ 
ed and soil samples have been obtained to collect data on the 
stability of earth slopes. Reinforced concrete research includes 
a study of the effect of pretensioning concrete as a preventive 
of cracking. 

Weir at Niagara. 

A concrete weir has been constructed across the Niagara River about 
one third of a mile above the Horseshoe Fall. Its purpose is to 
restore the level of the water at this point to that which existed 
in 1905 when the hydroelectric power station at the site was 
built. The levels had become abnormally low of late owing to 
low water levels in the Great Lakes and the diversion of water 
by later power plants upstream. Construction started with 
the building of a long pier extending out into the river for 
supporting the tracks for the construction crane and other 
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equipment. The pier consisted of 61 separate steel frame 
structures each of which supported a timber bin. The frames 
were dowelled to the rock of the river bed and the bins were 
filled with gravel. Behind this pier, cofferdams of sheet steel 
piling were erected. The enclosed cells were pumped dry and 
the river bed was cleaned to solid rock, the rock drilled for steel 
dowels, and the concrete poured in the dry. 

No. 4284—February 18 , 1938. 

The Grand Coulee Dam. 

Further details of construction procedure at the Grand Coulee Dam 
are given. The freezing of an ice arch to stop sliding of the over¬ 
burden in the east cofferdam area is described at length (see 
page 96 of Bulletin No. 6). Brief details of the concrete mixing 
plants are given and arrangements made for the cooling of 
concrete are described. The foundation rock beneath the up¬ 
stream base of the dam was grouted under low pressure for a 
width of 60 ft. and a depth of 20 ft. before the concrete was 
placed. After placing the concrete a high pressure grout 
curtain was provided by forcing grout into drill holes 100 ft. 
deep. Drain holes arranged in a single row parallel with and 
downstream of the grout curtain have been drilled to a depth 
of 60 ft. and are spaced on 10 ft. centres. Drainage water will 
be carried by gravity to the downstream face of the dam where 
possible and by pumping from drainage sumps elsewhere. 

No. 4285—February 25, 1938. 

Miscellanea. 

The Thames Barrage Scheme. 

Sir William Prescott, Chairman of the Metropolitan Water Board 
speaking at a dinner drew attention to the effect of the proposed 
barrage on London’s water supply. The effect should be con¬ 
sidered of a quiescent lake 30 miles long with a drought such 
as was experienced a few years ago, when no water would pass 
over the dam and all the sewage from many towns would enter 
the Thames, as well as storm water which was more foul than 
sewage emptyings. At a recent meeting of the Metropolitan 
Water Board it was decided to oppose the scheme. 

The Development op Single-Bucket Excavators. Savage. 

A new type of excavator is described with special reference to means 
of mounting and locomotion. 

No. 4286—March 4 , 1938. 

A New Cement. 

A new hydraulic gypsum cement characterized by extraordinary strength 
and far superior to anything hitherto available in the field of 
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gypsum cements has recently been announced. While ordinary 
Portland cement has little tensile strength this new cement is 
said to sustain 600 lbs. to 1200 lbs. per sq. inch in tension and 
to have ten times this strength in compression. It is claimed 
to resist weather with less expansion and contraction than 
Portland cement and has improved resistance to corrosion. 
It can be made at the same cost as Portland cement. 

The Development of Single-Bucket Excavators. Savage. 

This article is continued from the previous issue. General construc¬ 
tion and details of a new type of excavator are described herein. 

No. 4287—.March 11,1938. 

A Graphical Method of Analysis for Torsional 
Vibrations. Dick. 

A graphical method is described for the analysis of torsional vibrations 
in a structure. 

South African Engineering Notes. 

The Department of Irrigation will start investigations into the possi¬ 
bilities of finding a suitable site on the Orange River for a large 
storage dam to regulate the flow of the river. Silting of reser¬ 
voirs is one of the most important problems which the Depart¬ 
ment will bear in mind in selecting the site. In the past many 
reservoirs with magnificent storage to start with were speedily 
silted up and became a dead loss. 

British Patent Specifications. 

A machine has been patented for washing sand and gravel free from 
mud and delivering it as free as possible from the entrained 
moisture. This is briefly described. 


ENGINEERING. 

Vol. CXL. 

No. 3625—July 5,1935. 

The Conveyance of Solid Particles by Fluid 
Suspension. Davis. 

In this article the author attempts to establish a general principle 
embracing the conveyance of solid particles in both liquids and 
gases, lie velocity at which particles commence to be 
taken up in suspension by a clear fluid passing horizontally over 
them is investigated and an expression for this velocity is ob¬ 
tained. The application of this equation to the case of erosion 
in river beds is discussed, and comparison is made with other 
empirical formulae for velocity at which erosion commences in 
river beds. The practical application of the equation obtained 
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is illustrated by an example. The saturation velocity of a 
horizontally flowing liquid conveying non-floating particles in 
suspension is next discussed and an equation is derived for this 
velocity. An example is given of the application of this equa¬ 
tion in practice. 

Ground Water Supplies. Lacey. 

The importance of conserving ground water supplies in England is 
' explained. Geological conditions affecting the occurrence and 
transmission of water through underground strata are discussed. 
The question of the conservation and the artificial increase of 
the yield of subterranean water bearing areas is considered. 
Improvements in agriculture leading to the extensive adoption 
of land drainage of farm lands has the effect of passing off the 
rainfall more rapidly than before into streams reducing percola¬ 
tion. Speculative building on reparian lands has led to a demand 
for increased capacities of river channels to pass off floods more 
quickly. Indian rivers flow in great beds of sand extending to 
considerable depths and the main channel moves alternately 
from one alluvial margin to another in a tortuous course. In 
the rivers of England this unceasing change is not a marked 
feature. In high floods the river overflows its banks and sub¬ 
merges a certain extent of the adjacent lands, and as the flood 
slowly subsides, the water has time to percolate into the soil. To 
widen such a river so as to carry away the floods as quickly as 
possible would be to deprive the ground water of its supplies. 
An obvious remedy for such conditions is to prohibit building 
on riparian lands. Another method is to return the flow of 
built up areas, roadside drains, and field drainage back to ground 
water through absorbing wells or soakage wells. General 
features of absorbing and soakage wells are described. They 
may either be formed in the same manner as ordinary wells or 
by deep borings. An example is quoted of a 400 ft. steel lined 
boring put down to pass surplus water into the subsoil. 

Vol. CXLIII. 

No. 3716—April 2 , 1937. 

Intake Towers and 32-Ft. Cylinder Gates at 
Boulder Dam. Kinzie. 

Intake towers for the water supply to the power plants at Boulder 
Dam are described. Each tower is provided with two axially 
aligned cylinder gates 32 ft. in diameter by 9 ft. 5J inches high. 
The lower gates are in the bases of the towers and the upper 
gates are 160 ft;, higher. The towers are of reinforced concrete 
designed to resist fall external water pressure. Details of the 
towers are given with a number of plans and diagrams. 
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The Absorption of Water by Sand. 

This article deals with the absorption of water by fine aggregate for 
concrete mixtures. A report dealing with this subject appeared 
in the August 1936 issue of Public Roads published by the Bureau 
of Public Roads, U. S. A. in which Dr. Woolf discusses two re¬ 
cognized tests to determine the percentage of water absorbed by 
the sand. In one, a ratio is obtained of the weight in air of a 
given volume of permeable material to the weight of an equal 
volume of distilled water at the same temperature. In the 
second, a 500 gramme sample taken from a saturated and surface 
dried sand is placed in a glass jar. Water is added to the sample 
drop by drop with thorough shaking until the sand grains just 
tend to adhere to the sides of the jar. The weight of the sample 
is then found, and the sample dried to constant weight. Dr. 
Woolf advocates a new method in which a 1,000 gramme sample 
of sand is immersed in water for three hours and on removal is 
subjected to frequent stirring and exposed to a gentle current 
of warm air. When it approaches a surface dry condition trial 
determinations with a cone are commenced. A truncated 
sheet metal cone 2f inches high and top and bottom diameters 
\\ inches and ‘H inches respectively is filled with the sand and 
lightly tamped 25 times with a 12 oz. metal rod having a flat 
face 1 inch in diameter. The cone is then lifted vertically and 
if the sand does not slump surface moisture is present and the 
drying process is continued until the sand slumps on removal 
of the core. The percentage of absorption can be determined 
by weighing the sand before and after drying. 

No. 3717—April 9,1937. 

Intake Towers and 32-Ft. Cylinder Gates at 
Boulder Dam. Kinzie. 

This article is continued from the previous issue and describes details 
of the intake towers and cylindrical gates for Boulder Dam. 

No. 3727—June 18, 1937. 

The Deterioration of Structures in Sea Water. 

This is a review of the sixteenth interim report of the Special Committee 
appointed by the Institution of Civil Engineers to investigate 
the deterioration of timber, metal, and concrete in sea water. 
The report gives a detailed account of the investigations carried 
out and results obtained. 

No. 3728—June 25, 1937. 

The Huntington Pumping Station of the South 
Staffordshire Waterworks Company. 

This article is continued from a previous issue and describes the booster 
pumps and water treatment plants. Results of official trials 
of the pumping plant are also given 
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Vol. CXLTV. 

No. 3735—August 13,1937. 

The Ohamb on Reservoir, Isere, France. Rich. 

A detailed deBcription of the Chambon Reservoir project is given herein. 
The main object of the project is the regulation of the flow of 
the Romanche River and to increase flow in the dry season. 
Previously, the extreme fluctuations of the flow of the river 
proved a great handicap to the large and important factories 
situated in the valley of the river. The increased supplies avail* 
able would increase the output of the group of generating sta¬ 
tions concerned by about 12 million K. W. H. In addition to 
the increased output, the regulation will benefit riparian ownere 
and the towns on the river by eliminating floods which have 
caused great damage in the past. The dam forming the reser¬ 
voir is of the concrete gravity type 293 6 m. long, 136 - 7 m. 
high 69'7 m. thick at the base and 5 m. thick at the crest. A 
brief history of the project is given and preliminary investiga¬ 
tions of foundation conditions are described. The main features 
of the construction of the dam are described with many illustra¬ 
tions and plans. 

No. 3736—August 20,1937. 

The United States Waterways Experiment 
Station at Vicksburg. 

This article describes the Waterways Experiment Station at Vicksburg 
Mississippi, where experiments and studies are carried on by 
means of relatively large scale models for the purpose of solving 
river problems. Among the important problems that have 
been submitted for study are : flood control studies including 
levee investigations, effects of cut-offs and diversions, deter¬ 
mination of limits of backwater, etc., navigation studies including 
revetment tests and contraction works ; hydraulic features of 
dams ; and tidal and wave action studies for harbours and inlets. 
The layout of the station and general arrangement thereof 
are described with details of the various buildings and other 
structures comprising the station. Illustrations of a number of 
important outdoor models at the station are given. A large 
indoor model of the famous Greenvile bends on the Mississippi 
River is also shown in the illustrations. 

The Failure of Gravity Dams. 

ThiB article describes experimental investigations on the determination 
of tangential formation resistance of gravity dams carried out 
by Dr. Ing. N. Kelen at the Prussian Experimental Institute 
for Hydraulic Engineering in Berlin. The test procedure is 
described and brief details of the tests together with results 
obtained are given. In most of the tests, stone blocks were 



used to represent the rock foundations. On to these model 
foundations, concrete blocks of the same dimensions were built 
and after setting, the concrete was sheared from the stone by 
means of a special apparatus which is illustrated. The concrete 
specimens were constructed with two kinds of cements of the 
quick setting type. The aggregate was composed of river 
sand and gravel, graded according to Grafs curve. A relation 
between the normal force and shearing strength of the concrete 
was obtained and the results are tabulated. The influence of 
the kind of stone and its surface finish on the shearing strength 
of the concrete was also investigated.^This article is based on 
a translation by Prof. Shulits of the Colorado School of Mines of 
the original article in German. 

No. 37S7—August 27, 1937. 

The Chambon Reservoir, Isere, France. Rich. 

This is in continuation of a previous article and gives details of con¬ 
struction operations of the dam. Arrangements for the supply 
of aggregates, cableways for the carriage of materials from the 
railway terminus to the site, water supply arrangements, and 
other features are described. The dam was constructed in 
twenty vertical sections of widths varying from 11 - 6 m to 20 # 2 m. 
The vertical face between sections was treated with bituminous 
emulsion. A sheet copper seal was placed between sections at a 
distance of • 7 m. from the upstream face. The dam is provided 
with a very complete system of drainage conduits. Several 
illustrations showing the dam under construction are given. 

The Failure of Gravity Dams. 

This article is continued from the previous issue. Further details of tests 
conducted are given and results are discussed. An interesting 
set of tests was conducted with the object of finding the influence 
of uplift on the shearing strength. Recommendations are 
made on the basis of the experiments as to the factor of safety 
against sliding to be provided in dams and the proper shape 
of the base of the dam. 


THE GEOGRAPHICAL JOURNAL. 

Vol. XC. 

No. 4—October 1937. 

Son* Erosion in South-Eastern United States. Morris. 

The causes of soil erosion in the South-Eastern United States are dis¬ 
cussed. The types of erosion met with are sheet erosion and 
gullying. The process of erosion is described. An exploitive 
end wasteful system of agriculture, and the removal of natural 
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vegetation has resulted in the present erosion conditions. Re¬ 
medies for the prevention of further erosion are suggested. 
These include reforestation, reversion of arable lands into pasture 
and introduction of new crops which may act as protectors of 
the soil. 


THE IMPLEMENT AND MACHINERY REVIEW. 

Vol. 62. 

No. 741—January 1 , 1937 . 

Mole Drainage. Blackaby. 

This is a short note describing some methods of carrying out mole 
drainage in agricultural lands. Mole drainage is a cheap and 
effective method of drainage but only on land with a clay subsoil. 
There are three methods of carrying out the work namely by 
steam cable engine, by tractor winch, and by direct tractor 
haulage. Features of these methods are briefly described. 


THE JOURNAL OF AGRICULTURAL SCIENCE. 

Vol. XXVI. 

Part I—January 1936 . 

The Transport of Water Through Heavy Clay Childs. 

Soils. I. 

This paper deals with the movement of water through heavy clay 
soil. The pressure conditions determining water flow in clay 
soils are mainly due to surface tension and not to gravity. A 
new theory is put forward according to which the water 
movement in clay soils follows the laws of diffusion. A general 
form of the diffusion equation is given. The equation im¬ 
plies that moisture can diffuse upwards as readily as it can 
downwards, given an equally favourable gradient. On the 
basis of this theory and starting with a given moisture content, 
expressions have been derived for moisture profile at any subse¬ 
quent time in the absence of rainfall and irrigation, moisture 
profile at any subsequent time during rainfall, and the rainfall 
necessary to flush drains in the case of a drained soil. Various 
other expressions are also deducted mathematically and their 
physical interpretations are discussed. 

The Transport of Water Through Heavy Clay Nicholson. 

Soils. II. Childs. 

This paper deals with the applications of the theory discussed in the 
previous paper to practical cases in the field in order to obtain 
experimental evidence in support of the theory. A brief 
account is given of the authors’ experiments in this connection 
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and the results are discussed in relation to the diffusion theory 
of movement of water through clay soils. The conclusion 
reached is that a fairly satisfactory agreement is reached with 
practical experience under certain conditions, namely, that the 
soil shall be fairly moist (winter conditions) and that the drain 
efflux shall not be the first of the season in the case of drained 
soils. A few of the many points which call for further investi¬ 
gation relating to the theory are given. 

Part 4—October 1936 . 

The Transport of Water Through Heavy Clay Childs. 

Soils. III. 

Water when applied to a dry soil, either directly or by means of placing 
wetter soil in contact with it, moistens the upper dry soil uni¬ 
formly to some well defined depth and then remains stationary 
in a state of equilibrium, in spite of the moisture gradient at the 
lower surface of the moistened layer. In this paper the author 
attempts to show that the diffusion theory introduced by him 
in two previous papers satisfactorily explains the phenomena 
observed, and the alternative hysterisis theory advanced by 
Schofield is untenable. The experimental results of a number 
of investigators on this phenomenon are discussed and it is shown 
that the diffusion theory fits in very well with observed facts. 
The hysterisis theory is then briefly discussed and it is shown that 
the experimental results are inexplicable by this theory. The 
conclusion is that the theory of diffusion of water through soil 
accounts qualitatively for the water movement from wet to dry 
soil observed by American experimenters, and fits the best 
experiments numerically. 


JOURNAL* OF THE INSTITUTION OF CIVIL ENGINEERS. 

No. 2—December 1937. 

The Subsidence of a Rockfill Dam and the Knight. 

Remedial Measures Employed at Eildon 
Reservoir, Australia. 

See under “ Water and Water Engineering ” February 1938, in this 
Bulletin. 

Dover Train-Ferry Dock. Ellson. 

Features of the design and construction of the new dock at Dover for 
ferry vessels carrying trains across from Dover to the Continent 
are described in this article. (See also page 17 of Quarterly 
Bulletin No. 4.) 
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The Flow of Water in Short Channels. Lisle, 

The object of this paper is to present a simple method based on first 
principles for determining the depth at any point in a channel 
where the velocity is increasing or decreasing in magnitude. 
The existing formulae for flow in a channel suffer from one 
common limitation that the water is taken to enter and leave 
the channel at such a depth that a uniform velocity is main* 
tained throughout its length. In short channels these conditions 
are rarely experienced in practice. The need for a formula to 
determine the contour of the water surface of a channel which 
is not long enough to establish a uniform velocity has been 
realized by Babbit and Bakhmeteff. The work of the latter in 
particular forms a valuable contribution to the science of Hyd- . 
raulics and is the basis of the conception by the author of the 
subject of this paper. 

The author commences with a general discussion of the energy relations 
in the flow of water in a channel. Specific energy is the sum 
of pressure energy and kinetic energy. The depth at which 
specific energy is a minimum is the critical depth. Flow at a 
depth greater than critical depth is tranquil and at a depth less 
than critical depth is rapid flow. Effects of change of slope of 
invert from gradual to steep and vice versa are discussed. In 
the latter case the flow is characterized by the formation of the 
hydraulic jump and the standing wave depending on the condi¬ 
tions of flow. Having determined the type of flow that will 
result from a given flow in a predetermined channel from these 
considerations, the distance between various depths can be 
found and the author proceeds to show how this can be done 
illustrating his method with a number of examples. Three 
types of channels namely trapezoidal, rectangular and circular 
conduit section are dealt with. From slope and energy consi¬ 
derations in various sections of a channel, the distance between 
different depths has been worked out, and the results are given 
in tabular form. Curves for water surface can be plotted from 
these tables, giving depths at various points along a channel. 
Curves are also reproduced giving the height of hydraulic jump 
which occurs at the change from steep to gradual slope for the 
three types of channels mentioned above. An example is worked 
out to show how the position at which the hydraulic jump occurs 
in a channel changing from steep to gradual slope can be deter¬ 
mined from water surface curves obtained from the method 
described above and the hydraulic jump curves reproduced. 
An application of the principles discussed in the paper can be 
found in the design of stilling pools. In river works it is often 
necessary to discharge quantities of water at a high velocity 
into the river with danger of scour. Having arrived at the 
depth of flow in the channel just prior to the discharge, by the 
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procedure described, the height of the jump can be read off from 
the curves and a barrier may be constructed sufficient to back 
up the water to the required height to form the jump. 

A model of a rectangular channel 10 ft. wide was constructed to 1/20 
scale and measures flows of water were passed down it at different 
slopes of the invert. The depths of water were observed at 
equal intervals and were plotted along with the depths theo¬ 
retically calculated according to the author’s method. The 
resulting curves which are reproduced show good agreement 
between the actually observed and theoretically obtained depths. 

Engineering Research. 

Research in Engineering at Oxford University. 

A study of the formation of standing waves in the divergent portion of a 
venturi flume is being made. The discharge of such a flume 
under free flow and drowned conditions has been studied. An¬ 
other research concerns discharge over circular weirs. 

Notes on Research Publications. 

Brick, Cement and Concrete. 

The wick test of efflorescence of building brick is described in U . S. Bur 
Standards J. Research , 19, 105. 

Water Supply and Water Power. 

A note on the coefficient of discharge of automatic syphon spillways is 
given in Annales des Ponts et Chaussees , 107-i , 733 . 

Experiments on a small scale model of a sector weir are given in Rev. 
Gen. de VHydraulique 3 (16) 193. 

No. 3—January 1938. 

* 

Air-Raids as They Affect the Work of the Garforth. 

Civil Engineer. 

This is a lecture dealing with the passive defence measures advocated 
by the Government through the medium of the Air Raid Pre¬ 
cautions Department in the event of war, and endeavours to show 
in what respect these measures are of particular interest to 
engineers, and how engineers can materially assist in their 
carrying out by the judicious design of structures. Various 
types of bombs and their effects are briefly described and pro¬ 
tective measures are discussed. Features in multi storey build¬ 
ings which are advantageous and disadvantageous from the 
point of view of protection are described. Points to be consi¬ 
dered in location of shelter accommodation in a building and 
in the methods of construction of shelters in new buildings are 
discussed. 
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The Reconstruction of Chelsea Bridge, Bucktoru 

Fereday, 

This paper deals with the replacement of an 80 year old suspension 
bridge by a modem structure. The old bridge had piled found* 
ations, fixed portal braced towers, iron suspension chains, 
massive shore anchorages and cast iron ornamentation. The 
new bridge has deeply founded solid piers, hinged towers without 
portals. Self anchored cables and no ornamentation. The 
self anchored type of suspension bridge consists of deep stiffen¬ 
ing girders running from end to end and the cables after passing 
over the towers are anchored to the ends of the stiffening girders. 
This type, on account of the heavy stiffening girders has great 
stiffness and is free from vibration. The theory of self anchored 
bridges is briefly discussed and the loads adopted are given. 
The piers were designed of mass concrete faced with granite 
above low water level. They are founded on open concrete 
foundations within sheet steel piled cofferdams. The stiffening 
girders were constructed of high tensile steel. Details are given of 
suspension cables, towers, floor system, and other accessory 
parts and construction procedure is described. Observations 
were made on the settlement of the piers both during construc¬ 
tion and after the bridge had been opened to traffic, and the 
method is described. A settlement curve showing the settle¬ 
ment of one of the piers under progressive application of dead 
load is given. Records of the internal temperature of the con¬ 
crete during the period of setting and hardening were taken at 
certain points in the piers. The results of these observations 
are depicted graphically. (See also Quarterly Bulletins Nos. 
1 and 4, pages 5 and 15 respectively.) 

An Application of the Principle of Super- Pippard. 

position to Certain Structural Probelms. 

“ Hooke’s law states that if a springy body be loaded the resulting dis¬ 
placements are proportional to the forces which produce them, 
and experience shows that many engineering structures obey 
this law. It is a direct corollary that the effect produced upon 
such a structure by a number of loads which act simultaneously 
is the same as the algebraic sum of the effects produced if the 
loads are assumed to act separately. This is the Principle of 
Superposition which is well known as a theorem although its 
practical application to the analysis of structures is sometimes 
not fully appreciated. The object of the present paper is to 
show how, by its help, comparatively simple solutions can often 
be obtained of problems which are somewhat intractable by 
more direct methods of attack. The method described is ap¬ 
plicable only to structures which are symmetrical about a 
centre line.” 

The author discusses the principle of the theorem and explains the 
method of application of the principle to a number of structure 
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with the help of examples. These examples illustrate how the 
principle can be applied to the solution of typical problems 
relating to encastr4 beams, elastic arches, bow girders and braced 
frames. A structure with multiple loads can also be analysed 
by this method and this is illustrated by an example. 

Research Work in Engineering at the Univer¬ 
sity of Leeds. 

Civil Engineering. 

During the past few years work has been conducted on the elastic and 
plastic strains in plain and reinforced concrete beams and arches. 
The distribution of horizontal, vertical and shearing stresses 
has been observed along vertical sections of beams, and the 
influence of concentrated loads on the stress distribution has 
been noted. The results show that stresses in the tension and 
compression reinforcement under working loads are in fair 
agreement with those calculated whilst the stress in shear rein¬ 
forcement, whether in the shape of stirrups or turned up rods, 
is rarely as much as 75 p. c. of that calculated. The type of 
shear reinforcement is found to have a marked influence on the 
magnitude of the deflexion. 

Notes on Research Publications. 

Impermeability of concrete and brick structures and consideration of 
integral and surface water proofers. Ciment Arme, 19, 90, 

Rigid damp-proof courses in brickwork. Building, 12, 264 . 

Earthquake resistant reinforced brick masonry as a structural material 
Brick and clay Record, 90, 323 . 

No. 4—February 1938. 

The Creep of Portland Blast-Furnace Cement Ross, 

Concrete. * 

The author carried out a series of tests on the creep or time deformation 
of Portland blast-furnace cement. The apparatus used in the 
tests and the results of tests with concrete of various mixes of 
Portland blast furnace cement are described in this paper. The 
results indicate that Portland blast furnace cement concrete 
showed markedly greater creep, it being 64 per cent, greater 
than that for normal Portland cement concrete at 118 days. 
In view of the large creep of this cement it follows that very 
high steel stresses must exist in many structures in which it has 
been used. In conclusion the author considers that for condi¬ 
tions demanding the minimum deformation, aluminous or rapid 
hardening cements should be used. For the avoidance of 
cracking the use of Portland blast-furnace cement is indicated# 
Reinforced structures of this material have been found to be very 
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free from this defect, a result which follows directly from the 
large creep. Shrinkage stresses in Portland cement and Port¬ 
land blast-furnace cement are of the same order and therefore 
in the case of the latter greater relief of shrinkage stresses must be 
afforded by creep in tension. Portland blast furnace cement has 
been used for recent dams in Germany, and whilst other consi¬ 
derations such as temperature effects may have influenced the 
choice, it is in this form of construction that its major advantage 
must lie. 

Supplementary Notes of Flow Through Model Addison. 

Sluices. 

During the past 15 years a good deal of experimental work has been 
carried out in Egypt on the flow of water through model sluices. 
The work done covers the following conditions of flow : 

(1) Free flow through high head sluices. 

(2) Submerged flow through high head sluices. 

(3) Submerged flow through low head sluices. 

No records were available of any work on free flow through low 
head sluices and the author carried out some experiments in the 
laboratory of the Royal School of Engineering at Giza on this 
subject. These experiments are described in this paper. In 
part I of the paper the author compares the results of experiments 
on submerged high head sluices with the results of his own 
experiments on submerged low head sluices carried out pre¬ 
viously. In part II the author describes his experiments with a 
1/25 model of the Assuit barrage on flow through low head 
sluices, and discusses the results. The main conclusions arrived 
at are : 

(1) The experiments on high head submerged slucies and those on 

low head sluices gave results whose general tendencies are 
mutually in agreement. 

(2) Under free flow conditions all the experiments on various types 

of openings yielded results that could be represented by straight 
line graphs. 

Shearing Stresses in Gravity Dams. Leliavsky. 

In his introductory remarks the author briefly discusses some of the 
theories pertaining to stresses and strains in structures and 
traces their development. He shows that for masonry and 
concrete, shearing stresses are more dangerous than tension. 
The safety of dam design depends not only on the value of the 
maximum shearing stresses but also and essentially 'on the 
maimer in which they are distributed over the different points 
of the cross section. The computation of shearing stresses at 
various points of a dam profile by the usual methods leads to 



certain difficulties. The author in this paper proposes a com* 
prehensive general formula and a speedy graphical method by 
means of which the intensities of shearing stress on any hori¬ 
zontal plane of the dam can be calculated as easily as the normal 
stresses. The methods at present in use for the computation of 
shearing stresses in gravity dams are first discussed and the in¬ 
herent difficulties are shown. The author then presents his 
own method. The general formula is first derived and its 
application in practical dam designing is explained. The gra¬ 
phical method for the computation of shearing stresses is next 
described. Application of the general formula to other types of 
structures such as barrages, weirs and regulators is illustrated 
by an example of a pier in a barrage. The results of calculations 
carried out according to this formula for the piers of the Assuit 
Barrage in Egypt before its strengthening are shown. 

Notes on Research Publications. 

Settlement of Foundations, Schweiz. Banzeitung , 110, 255. 

Measured and computed temperatures of concrete at the Norris Dam, 
Am. Cone. Inst. J. 9, 117. 

Observations on the movements of sand in the Lower Rhine, De Ing m 
(Bouw en Waterbouw), 52 , 167. 

The mathematics of minimum voids in concrete aggregates, Concrete 
(New York) 45 (10). 


NATURE. 

Vol. 139. 

No. 3517—March 27 , 1937. 

Base Exchange Capacity and Clay Contents of Mitchell. 

Soils. Muir. 

Results of* some investigations on the base exchange capacity of soils 
relative to their clay content are discussed herein. 

No. 3520—April 17, 1937. 

Eddy-Current Resistance in Fluids Due to Grant. 

Rotation. 


No. 3522—May 1, 1937. 

Water-Power Developments in the United . Cunningham. 

States. 

The progress of water power development in the United States is briefly 
reviewed. Four outstanding hydroelectric works recently 
undertaken in America are described in a series of articles of 
which this is the first. The present article describes the Boulder 
Dam. 
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No, 3524—May 15 , 1937. 

Water-Power in the United States. Cunningham. 

Continued from a previous issue. A brief description is given ot the 
Grand Coulee Dam and the Bonneville Dam projects of the 
United States Bureau of Reclamation. 

No. 3528—June 2 , 1937 . 

Water-Power in the United States. Cunningham. 

This article is in continuation of two previous articles and describes 
the Norris and Wheeler Dams of the Tennessee Valley Project. 
Both are concrete gravity dams, the former 265 ft. high and 
the latter 72 ft. high. Spillway structures and power plants 
are described in brief. 

No. 3547—October 23 , 1937. 

River Plow around Bends. Cunningham. 

In the summary of a lecture on “ Rivers ” delivered in connexion with 
the meeting of the British Association by Mr. R. K. Gresswell 
published in this journal the following statement was made: 
“In turning a comer the speed on the outside of the curve is 
always grater than that on the inside. This results in the water 
on the outside being able to take an additional load and so erode 
the bank”. The author of the present note states that Prof. 
Thomson’s investigations showed that the erosion is not 
due, as alleged, to greater velocity on the outside of the curve. 
On the contrary the velocity on the outside of the curve is less 
than on the inner side. He quotes as follows from the article 
on Hydromechanics by Prof. Unwin in Encyclopedia Britannica 
( 1881 ). 

“ When water moves round a circular curve under the action of gravity 
only it takes a motion like that of a free vortex. Its velocity 
is greater parallel to the axis of the stream at the inner than 
at the outer side of the bend. Hence the scouring at the outer 
side of the bend and the deposit on the inner side is not due 
to mere difference of velocity of flow ; but in virtue of the centri¬ 
fugal force the water passing round the bend presses outwards 
and the free water surface in a radial cross section has a slope 

from the inner side upwards to the outer side.The water 

immediately in contact with the rough bottom and sides of the 
channel is retarded and its centrifugal force is insufficient to 
balance the pressure due to the greater depth outside of the bend. 
It therefore flows inwards carrying with it detritus which is 
deposited at the inner bank.” 

The above explanation of Professor Thomson’s was completely verified 
by experiment and has long been known to river engineers. 
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PROCEEDINGS OP THE ROYAL SOCIETY. 

Vol. 158. 

No. 895—February 3 , 1937 . 

Mechanism of the Production of Small Eddies Taylor. 

from Large ones. Green* 

This is a mathematical investigation of the theory underlying the pro¬ 
cess of grinding down of eddies produced by solid obstructions 
into smaller eddies which is a fundamental problem in turbu¬ 
lent motion. 

Vol. 159. 

No. 898—April 2, 1937 . 

Conformal Transformation with the Aid of an Bradfield. 

Electrical Tank. Hooker. 

Southwell. 

The flow of a steady electric current in a flat sheet of uniform conduc¬ 
tivity is analogous to the flow of an inviscid liquid moving of 
steadily in two dimensions and both are governed by the same 
type of equation. Advantage has been taken of this analogy 
to solve the hydrodynamic problem in cases of mathematical 
difficulty by exploring the distribution of potential in an electro¬ 
lyte of uniform depth contained within an electric tank. Part I 
of the paper deals with the theory and part II with experimental 
details. 

No. 899—April 25, 1937. 

The Similarity Theory of Turbulence, and Goldstein. 

Flow between Parallel Planes and 
Through Pipes. 

In this article, Karman’s similarity theory of turbulent flow for two 
dimensional parallel mean flow is critically discussed. The 
theory is applied to find the shearing stress for two-dimensional 
parallel mean flow and the resulting equation of motion is of the 
same form as the equation of the Momentum Transfer Theory 
in Prandtl’s form. If however the rate of communication of 
momentum to unit volume is taken from the theory the equation 
of motion is the same as that obtained in Taylor’s Vorticity 
Transfer Theory. The two forms of the theory are compared 
with experiments and it is found that the first form agrees much 
better than the second. The theory is then developed in both 
forms for parallel mean flow symmetrical about an axis and the 
resulting equations are solved for flow through a circular pipe. 
In this case the second form agrees much better with experi¬ 
ments than the first. It is shown that there is no logical justi¬ 
fication for the application of the results of two dimensional 
parallel flow to pipe flow. 

n 2 
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Flow in Pipes and between Parallel Planes. Taylor. 

The author refers to the previous paper by Goldstein and discusses 
the assumptions made. He then refers to his own Vorticity 
Transfer Theory and discusses the assumptions made therein. 
He goes on to apply his theory to pressure flow in pipes or between 
parallel plains and compares its agreement with experimental 
results. It is shown that the Vorticity Transfer Theory is in 
better agreement with observation than the Momentum Trans¬ 
port Theory for pipe flow while for flow between parallel planes, 
there is nothing to choose between the two theories. 

Tins Flow under Gravity op an Incompres- Binnie. 

sible and Inviscid Fluid through a Cons- Hooker. 

TRICTION IN A HORIZONTAL CHANNEL. 

In this paper a theory of the flow in a horizontal channel of varying 
cross section is developed in a manner exactly parallel to that 
employed by Osborne Reynolds for the flow of a compressible 
gas through a nozzle of varying cross section, the two cases being 
analogous. Experimental investigations made to test this 
theory are described and it was found that the results obtained 
did not agree with the theory. A second theoretical method 
was then developed on the basis of the analogy that exists bet¬ 
ween the flow of an incompressible fluid through a constriction 
and the two dimensional flow of a compressible gas through the 
same constriction, and the results agreed with the experiments. 


Vol. 162 . 

No. 911—October 15, 1937. 

Thb[Subpension op Solids in a Turbulent Richardson. 

Stream. 

This paper deals with the problem of distribution of solid material in a 
turbulent stream. Theoretical aspects of the problem are dis¬ 
cussed. A technique is developed by means of which relative 
quantities of solids carried in suspension at different levels in 
a water channel having a bed of graded sand can be measured. 
Experiments made in an artificial channel with the equipment 
used are described and results are discussed. The application 
of the results obtained to natural streams is then investigated 
and experiments made in this connection on the River Tyne 
are described. Finally an apparatus constructed by the author 
for measuring relative silt concentrations in a river is described. 
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THE ROYAL ENGINEERS JOURNAL. 

Vol. LI. 

December , 1937 . 

Engineer Work in the Mohmand Operations, 

1935 . 

Engineering operations in connection with Mohmand expedition in 
1935 are described in this article. The works included water 
supply and the construction of an eight mile pipe line, the cons* 
truction of a road over the NahakkiPass and the maintenance 
of the existing Gandab road in the area. Difficulties encounter¬ 
ed and the means adopted to overcome them in each case are 
described. Explorations by the field engineer to locate sources 
of water supply, laying of the pipe line under difficult conditions, 
and pumping arrangements are described. The road over the 
Nahakki Pass was to be 15 ft. wide on the straight, and 20 ft. 
wide at bends and the ruling gradient was 1 in 20. Align¬ 
ment of the road, blasting operations, construction of culverts 
and causeways, and consolidation and surfacing of the road 
are briefly described. The surface was consolidated with a 1£ 
inch layer of gravel watered and rolled. The Gandab road is 
twenty miles long, part of which is an earth road 35 ft. wide 
stabilized with gravel and the remainder a tortuous hill road 
twenty feet wide. The repairs to the earth road consisted of 
laying screened shingle on the surface which was consolidated 
by traffic. Shingle with sharp sand screened to exclude stones 
over £ inch in diameter proved to be the most satisfactory. 

Strip Roads in Southern Rhodesia. Bader. 

This article contains a brief description of a new method of road cons¬ 
truction in Rhodesia to meet the demand for good roads suitable 
for high speed motor traffic at a minimum cost. About 2,500 
miles of roads in Rhodesia are lightly gravelled with granite 
or diorite materials but the surface is loosened by traffib in 
dry weather. Various methods of improving these gravel roads 
as cheaply as possible were considered and ultimately it was 
decided to provide two durable all-weather strips 2 ft. wide 
with a space of 2 ft. 9 inches between them. These strips would 
be used for high speed motor traffic. The existing gravel road 
is shaped to true camber and two trenches are cut on each side 
of the centre line 2 ft. wide, 3 inches deep and 2 ft. 9 inches be¬ 
tween the internal edges. The trenches are filled to \ inch above 
road level with clean broken stone of 2 * to side which is 
rolled and sprayed with bitumen at the rate of £ gallon per sq. 
yard. A layer of £ inch stone is applied on this and a seed 
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coat of bitumen is applied finally on top followed immediately 
by a layer of £ inch clappings well brushed in and rolled. Regu¬ 
lations have been passed whereby steel tyred vehicles are pro¬ 
hibited on strips. The cost of the strips is about £350 per 
mile. 

Grass Planting as a Means of Tidal Land 

Reclamation. Le Sueur. 

This article describes the use of a hybrid grass known as Spartina Town- 
sendii for building up the ground on a sea coast to prevent 
coastal erosion. The planting of this grass encourages collec¬ 
tion of silt round the clumps. The grass flourishes and builds 
up the level of the coast. It spreads vigorously into new ground 
down to 4 to 6 ft. below high water mark and converts soft 
mud flats into hard ground on which cattle can walk. 

Review of Magazines. 

Rivista Di Artiglieria E Genio, June 1937. 

Captain Mantia in an article in this issue shows how a study of the geo¬ 
logical formation of the ground and of the surface vegetation 
may indicate the presence of subsoil water suitable for drinking 
purposes. 

Revue Du Genie Militaire, May-June 1937. 

Captain Choquet in an article describes a temporary bow string girder 
bridge built of rafters and steel trope on the Tarron system with 
modifications. The gap to be spanned was 90 ft. 

Revue Du Genie Militaire, July-August 1937. 

A well illustrated article by Lieut.-Colonel Guet described wooden 
lattice girder bridges of various types. 

Vol. LII. 

March , 1938 . 

Gul Kach Bridge. Barton. 

* 

Description is given of a 174 ft. span reinforced concrete arch bridge 
with a viaduct consisting of five 47 ft. spans of reinforced con¬ 
crete beam and slab. The arch has two ribs with a span of 174 
ft. and rise of 30 ft. The ribs are 14 ft. 3 inches centre to centre 
supporting a reinforced concrete deck by means of columns and 
hangers. The abutments consist of solid reinforced concrete 
founded on rock. The ribs were built on the Melan system. 
The five span reinforced concrete viaduct consists of two con¬ 
tinuous beams 8 ft. apart centre to centre carrying a slab 13 ft. 
wide and 6J inches thick. The piers of the viaduct are of solid 
stone masonry in cement mortar. Brief details of design are 
given and construction procedure is described. 
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Demolition of Reinforced-Concrete Bridges. Spottiswood, 

Some general principles of demolition of reinforced concrete bridges 
are discussed in this article. A number of actual examples 
are given and the procedure of demolition is explained. 

Soil Stabilization at Lydd. Behrens. 

The stabilization of an earth road with a bitumen emulsion is described 
in this article. The equipment and materials used and the pro¬ 
cedure are given. 

THE SURVEYOR AND MUNICIPAL AND COUNTY ENGINEER. 

Vol. XCI. 

No. 2359—.April 9, 1937. 

Modern Treatment of Foundations on 

Difficult Sites. Geen. 

Some problems relating to foundations of buildings on difficult sites 
and the methods of dealing with them are discussed. 

River Flow Records and Waterworks Design. Hendereon. 

This is an extract from the Presidential Address to the Scottish Branch 
of Institution of Water Engineers. The greater need of measur¬ 
ing river flows for the purpose of determining the capabilities 
of watersheds in the design of waterworks is emphasized. 

WATER AND WATER ENGINEERING. 

Vol. XL. 

No. 488—January 1938. 

Editorial Notes. 

The Thames. Estuary. 

Lt.-Col. W. Butler in the course of a public lecture drew attention 
to the importance of the Thames Estuary in relation to health 
conditions in London. Pollution of the estuary above and 
below the sewage outfalls of the London County Council is now 
very serious, and sewage pollution is carried upstreams through 
London by tidal resurgence. He urged the necessity of 
providing a barrage to prevent resurgence of the contaminated 
water. 

Some Features of Flood Control and Stream Flow Williams. 

Regulation Illustrated in the Thames 
and Severn Catchments. 

This is a paper presented to the Institution of Sanitary Engineers and 
deals with flood control and stream flow regulation on th« 
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Thames and Severn Kivers. (See pages 34 and 85 in Quarterly 
Bulletin No. 8.) 

Variation in Loss Over Catchment Areas. 

Percolation erom Catchment Areas. Lloyd. 

This is the second instalment of an article first published in November 
1937 issue of the Journal. It deals with rain water lost during 
percolation from catchment areas. Percolation is defined as 
the depth of rain water in inches which soaks away through the 
earth, a portion of it being entirely lost to the catchment area. 
Vermmeule’s and Penck’s methods of estimating the total loss 
over a catchment, which are of long standing, are discussed and 
the defects of these methods are shown. The author’s method 
described in the previous article is an improvement on the older 
methods. Vermeule’s and Penck’s methods fail outside a limited 
range of rainfall because they are based on the assumption that 
the relation of evaporation loss to rainfall is linear while actually 
it is curvilinear. Both methods omit loss during percolation 
and insolation, the latter term denoting the exposure of an 
inert mass of water to the rays of bright sunshine. The above 
omissions have been taken account of in the author’s method. 

Foreign and Colonial. 

A Waterworks in China. 

In a paper by Mr. F. W. G. Clark, Waterworks Engineer to the British 
Municipal Council of Tientsin read before the Junior Institution 
of Engineers, details of the new waterworks for Tientsin are 
briefly described. The sources of supply are a number of bore¬ 
holes from which the water is lifted by compressed air pumps 
to a service reservoir. One of the borings which is 460 ft. deep 
yields 250,000 gallons per day. The water obtained is of high 
quality and no treatment is necessary. 

No. 489—February 1938 . 

Editorial Notes. 

The Proposed Thames Barrage. 

Plans for the construction of a barrage across the Thames at Woolwich 
are to be investigated by the Port of London Authority. The 
enquiry opens on March 29, 1938 and is to be conducted by Sir 
Henry Maybury. The barrage would be 1,500 ft. long with 
roadway and rail track and will have six locks. At present 
sewage entering the Thames is carried upstream to Kew at high 
tide. This would be stopped by the proposed barrage. 

Salt Water Leakage into Wells. 

One of the methods adopted by the U. S. A. Geological Survey for 
locating salt water leakage into wells is the electrical conduc¬ 
tivity method. The method consists of lowering a pair of 
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insulated electrodes into the well and measuring the resistance 
of the water between them with the Wheatstone bridge. In 
water with low chloride content a direct current of low voltage 
is applied and the current flowing between the electrodes is 
measured by a milliammeter. The instruments showed a mark¬ 
ed increase in the conductivity of the water as the electrodes 
passed from fresh to salt water thus indicating the location of 
the leaks. 

Bridgewater Corporation Water Supply. Grace. 

This article describes certain works constructed to provide an addi¬ 
tional supply of water for the Corporation, the existing works 
being inadequate to meet the increased demand. These works 
include:— 

(1) A storage reservoir of 200 million gallon capacity formed by a 

dam across Durleigh brook. 

(2) A new filter house and pumping station. 

(3) A 14 inch diameter steel pumping main about 3J miles long lead¬ 

ing from the pumping station to the service reservoir. 

(4) A reinforced concrete service reservoir of 1 million gallon capacity. 

(5) A gravitation main leading from the service reservoir to a factory 

in Bridgewater to which the Corporation was under a con¬ 
tract to supply 1 million gallons of water per day. 

Of the above works the Durleigh dam and pumping station are under 
construction. This article describes in some detail the works 
in connection with a canal crossing and a river crossing of the 
gravity main from the service reservoir to the factory. The 
pipe line is carried across the canal which is 34 ft. wide in the form 
of an arch which is entirely self supporting the horizontal 
thrusts being taken by concrete abutment blocks cast round 
the vertical bends at each end of the crossing. In the case of the 
river crossing the pipes are laid in trench dug in the river 
bed. The river is 150 ft. wide at this point. Main features of 
the design of these works and erection operations are described 
in detail. Various forms of crossings were examined before 
adopting the final types constructed, and the disadvantages 
of the rejected proposals are discussed. 

The Subsidence of a Rockfill Dam and the Knight. 

Remedial Measures Employed at Eildon 
Reservoir, Australia. 

This is the summary of a paper read before the Institution of Civi 
Engineers. The Eildon reservoir is situated below the junction 
of the Delatite and Goulburn Rivers about 90 miles north east 
of Melbourne. The dam forming the reservoir was completed 
m 1927, is 3,200 ft. long including a concrete spillway section of 
682 ft. long and is 140 ft. high. It is provided with a reinforced 
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concrete core wall supplemented on the upstream side by a mass 
of clay puddle, and contained 1£ million cubic yds. of rockfill. 
In 1929 the upstream rockfill subsided exposing the core wall 
to a maximum depth of 28 ft. in a length of 1,400 ft. from the 
spillway end of the dam. This paper describes the events lead¬ 
ing up to the subsidence, outlines its probable cause and gives 
a full description of its effects on the structure. The subsi¬ 
dence was considered to be due to the pressure of clay puddle 
against the rock mass. The upper part of the core wall was 
exposed on the reservoir side as stated above and was liable to 
overturning action from the weight of the rockfill on its down¬ 
stream side. The core wall and reinforced concrete outlet 
tower were deflected, causing some cracks and change of shape. 
The spillway capacity was also considered to be insufficient to 
discharge the largest flood that might be expected. The Board 
of enquiry appointed to examine the work after the accident 
recommended that the subsidence of the rock on the upstream 
side should be made good by the deposition of additional rock¬ 
fill placed so as to stabilize the bank, and that adequate drainage 
should be provided under the base of the downstream side of the 
embankment. Cracks in the core wall were to be repaired and 
staunched on the upstream side. The outlet tower was to be 
strengthened and the discharge pipes extended and provided 
with downstream outlet valves. The execution of these works 
is described. 

Loss of Heat at Elbows. Whitby. 

This article discusses the loss of energy due to a change of direction 
of flow in elbows. An elbow causes an increase in the maximum 
velocity and a redistribution of velocities. The sudden change 
of direction causes a contraction followed by an enlargement of 
the section of flow. Previous investigations show that the loss 
of energy is proportional to v 2 . Expressions for the loss of 
energy obtained by some investigators are given, and are of 
the form 

t k. v 2 

~ 2 g 

where h is the loss of head, k a constant and v the velocity. 
The author also describes some experiments carried out by him 
on the subject and discusses the results. The general conclu¬ 
sions arrived at by the author is that the loss of head due to an 
elbow in a pipe is proportional to the square of the velocity. The 
numerical value of the constant occurring in the expression for 
the loss depends upon the condition of the fluid just before 
reaching the elbow. The condition of the fluid is affected by the 
formation of eddies due to change of path* 
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Variation in Loss over Catchment Areas. Lloyd. 

Evaporation, Evapo-Transpiration and 
Absorption. 

This is the third instalment of the article and deals with the mecha¬ 
nism by which moisture is lost from rain water, principally 
the evaporation deferred by infiltration. Some moisture is 
evaporated directly in the air and some is taken 
by plants and transpired. According to biologists about 
90 per cent, of the moisture taken up by plants is transpired 
through the pores of the plant. The removal by vaporisation 
of transpired moisture is called evapo-transpiration. Moisture 
is also held in suspension in porous soils and a portion of it is 
exsiccated. The amount of this exsiccation depends on the 
volume of water held in the interstices of the soil, and the rate 
on weather elements. These are the losses by evapo-transpira¬ 
tion and exsiccation during percolation. Thus there are two 
modes of evaporation, the immediate evaporation occurring 
while the surface is wet by a rain shower followed by evapo- 
transpiration and exsiccation which constitute evaporation 
deferred with respect to the rain shower. The evaporation also 
depends on the mean annual temperature, insolation, humidity 
and wind. 

The author proceeds to analyze Vermeule’s equations for loss in which 
the loss is a linear function of the rainfall, and suggests that 
constants in the series of equations are associated with immediate 
evaporation loss. He then refers to the analyses of loss over 
Vyrnwy Catchment area based on the records for a long period 
and shows that the loss due to insolation per 100 hours depar¬ 
ture from 1450 hours sunshine adopted by him in his method 
(See page 44, Bulletin No. 8) is justified. The rate of evapora¬ 
tion from a free water surface is then considered and previous 
investigations on this subject are referred to. Equations giving 
evaporation from a free water surface given by various autho¬ 
rities are analyzed and discussed. Since 90 per cent, of the 
moisture taken up by plants is vaporized and 10 per cent, is 
entirely lost, it is concluded that evaporation from a wet surface 
is 105 per cent, of the rate of evaporation from a free water 
surface. Finally the author obtains an expression for evapora¬ 
tion loss taking all the factors into consideration and gives a 
typical curve showing the relation of the evaporation loss to 
rainfall. 

A graph showing relation of total loss to rainfall for three areas in 
England under exactly similar conditions of rainfall, temperature 
and sunshine from results obtained statistically is reproduced. 
The variations in the curves for the three areas are in the opinion 
of the author due to difference in infiltration capacity of the geo¬ 
logical formation in each area which was not taken account of in 
assessing the loss. 
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Foreign and Colonial. 

Ceylon Hydro-Electric Scheme. 

The Ceylon State Council has voted Rs. 6 lakhs for the construction 
of the first stage of the Laxapana Hydroelectric scheme which is 
estimated to cost altogether Rs. 24,000,000. 

Ganges Electric Grid. 

Two power stations opened recently near Meerut mark the completion 
of the Ganges Canal Hydroelectric Scheme which will supply 
electricity to 88 towns, and power for lifting water from rivers 
and tube wells and to energise agricultural machinery. The 
grid has an output of 29,000 k. w. distributed by 4,000 miles of 
Iransmission lines to 1,600 substations. 

No. 490—March 1938. 

Soil Moisture Evaporation. Chaxel. 

This paper deals with investigations on the relations between evapora¬ 
tion and meteorological elements in the immediate vicinity of 
the bed of soil from which evaporation is taking place. Influence 
of temperature, humidity, wind, and barometric pressure on 
evaporation was observed by means of an apparatus which is 
described. Conclusions from these investigations are given. 

The Subsidence of a Rockfill Dam and the 
Remedial Measures Employed at Eildon 
Reservoir, Australia. 

A report of the discussion on the above paper presented to the Institu¬ 
tion of Civil Engineers is given. 


DEMAG NEWS. 

Vol. XI, B. 

No. 3—November 1937. 

The New Dipper Shovel Equipment of the 
Demag Universal Excavators. 

A description is given of Demag Universal Dredgers and shovel excava¬ 
tors of various types with recommendations for their use on differ¬ 
ent types of work. Practical hints regarding their use are given. 
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FORSCHUNGSHEFT. 

Vol. 3. 

No. 356—September I October 1932. 

Gesetzmabigkeiten Deb Turbulenten Stro- Nikuradse. 

mung in Glatten Rohren. (Trans.—Laws of 
Turbulent Flow in Smooth Pipes). 

Experiments were carried out by the author with the object of determin¬ 
ing the relationship of turbulent flow in smooth pipes for the lar¬ 
gest range of Reynold’s number. These experiments are des¬ 
cribed in detail. The experimental data are analysed and certain 
relationships between the various factors involved are obtained. 
In the introduction, the works of previous investigators are dis¬ 
cussed critically and it is shown that the results obtained by them 
were not sufficient to clear the ideas about turbulence problems 
in pipes. 

(English translation of the article is also available in the Board’s library.) 


VIZUGYI KOZLEMENYEK. 

(In Magyar but containing English summaries.) 

Vol. XIX. 

No. 2—1937. 

Repairs of the Spillway Sluice at Gibart Sikhegyi. 

IN|1936. 

This sluice igras built in 1903 without proper sheet piling. During the 
flood in 1936 its right bank retaining wall cracked, and beneath 
and behind it a large cavity was formed. On account of the 
high water stage the first repairs were made by sinking sacks filled 
with concrete, and then under their protection by underwater 
concreting. Later on, the trouble was put to an end by sheet 
piling and by filling up the cavities with cement mortar. 

Construction of the New Outfall for Sewerage Demeter. 

at Budapest. 

The new outfall works are described. The foundations consist of rein¬ 
forced concrete caissons and the outfall pipe is a double pipe of 
reinforced concrete each with a cross sectional area of 3 sq. metres. 
The pipes were taken below the river bottom a distance of 156 m 
from the bank at a depth of 11 m. below middle water. 
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LB GENIE CIVIL. 

Vol. CXI. 

No. 2—July 10,1937. 

Nouveau Dispositip be Dessablement Des Kimpflin. 

Canaux. (Trans.—A new method of cleaning 
canals). 

This article describes a form of silt ejector for a canal for the continuous 
evacuation of solid materials. It consits of an orifice placed on 
the inside of a curved portion of the channel where transverse flow 
of the lower layers of water causes the silt to accumulate. The 
form of curve in the canal necessary for the satisfactory working 
of the arrangement, the fixing of the orifice in the bend, the shape 
and dimensions of the orifice are described with mathematical 
calculations for their determination. A numerical example is 
worked out to illustrate the procedure of design. Various tests 
were made with this type of ejector at the school of Hydraulic 
Engineers at Grenoble and the tests showed that 99*5% of the 
solid material carried could be removed with the loss of 1 to 4% 
of water. 

(English translation of the article is also available in the Board’s lib- 
rary.) 


REVUE GENERAL DE L’HYDRAULIQUE. 
(In French.) 

No. 17 — September/October 1937. 

Nothing of interest to Irrigation Engineers in this issue. 


INGENIERIA. 

Vol. XL 

No. 2—February 1937. 

Repost on the Effect of “ Weed ” in the Main Bistrain. 

Canal of the National Ibbigation System 
No. 5, and Methods of Combatting it. (In 
Spanish.) 

This article describes an investigation into the effect of weed growth on 
a canal in Mexico, and the methods adopted to eradicate it. A 
botanical classification of the weeds is given, and the extent to 
which they reduce the capacity of the canal is then dealt with, 
together with the effect on the rugosity coefficient. The economic 
aspect of the problem is then considered, and is followed by a des¬ 
cription of the methods used to combat the evil. These include 
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mechanical, chemical, physiological and miscellaneous methods. 
The design of a special disc rake for clearing the weeds is illus¬ 
trated. 


AGRICULTURE AND LIVE-STOCK IN INDIA. 

Vol. VIII. 

Part I—January 1938 . 

Science and Practice op Agriculture in Viswanath. 

India. 

Extracts from the presidential address to the Agricultural Section of the 
Indian Science Congress are given herein. Characteristics and 
reactions of soils in relation to agriculture are discussed. Soil 
cultivation methods and their effects on the soil are dealt with. 
Fertilizers and manures are discussed and the importance of or¬ 
ganic manures for the soil is emphasized. The beneficial effects of 
green manure are explained. In conclusion it is stated that the 
Royal Commission on Indian Agriculture in India have recorded 
that the system of agriculture and agricultural practices in vogue 
in India stand unchallenged by modern research. Research there¬ 
fore should concern itself more with details of existing practices 
than with the evolution of wholly new methods. 


CURRENT SCIENCE. 

Vol. VI. 

No . 7—January 1938 . 

The Indian Science Congress Silver Jubilee. 

This is an editorial note on the Silver Jubilee Session of the Indian 
Science Congress held in Calcutta in January 1938 and mentions 
the part played by the Congress in scientific progress in India. 

The Silver Jubilee op the Indian Science Fowler. 

Congress. 

The author in this article gives his impressions of the Jubilee Session of 
the congress. A discussion on the attractive and important 
subject of River Physics did not actually take place as the papers, 
although of great interest and value, were too long and too 
specialist to permit of any immediate consideration. 

The International Commission op Snow. 

The International Commission of Snow authorised by the International 
Association of Scientific Hydrology at Lisbon in 1933 held its 
first meeting in Edinburgh in September 1936. The subjects 
dealt with included among others—measuring precipitation. 
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snow surveying and influence of snow on run-off. The pro¬ 
blems assigned for investigation and report in 1939 include: 
(1) Permeability of snow and its capacity to retain water, (2) In¬ 
fluence of snow and ice on stream-flow. Explanation of the 
cause of the abnormal and seemingly persistent low minimum 
flow in the Punjab, India, was one of the problems preferred to 
the Commission. 

No. 8— February 1938. 

Testing Laboratory Experiments : Water- 
Cement Ratio in Cement Concrete. 

Interesting experiments as regards the influence of water cement ratio 
on the strength of cement concrete have been conducted in the 
Materials Testing Laboratory of the Engineering College, Ban¬ 
galore. Results of some of these experiments are discussed in 
this article. The strength of cement concrete depends on many 
factors such as quality of cement, proportions of the mix, condi¬ 
tions of curing and water cement ratio. For a particular mix 
only one water cement ratio gives maximum strength. The 
experiments show that 6 gallons of water per cu. ft. of cement or a 
water cement ratio of • G7 gives the maximum compressive 
strength of 5,940 lbs. per sq. inch on a 4 inch cube of concrete of 
1:2:4 proportions at the end of 7 weeks, the fineness modulus 
of the aggregates being 5. Even a small variation of water of 
15 per cent, to 20 per cent, decreases the strength by nearly 50 
per cent. The above water cement ratio gives a slump of to 
j*. A graph showing compressive strengths for different water 
cement ratios for the same types of specimen is given. Another 
set of curves shows compressive strengths of 1: 2 : 3, 1: 2 : 4, 
and 1: 3 : 6 concrete specimens for different periods of setting. 
It is seen from these curves that the strength of cement concrete 
increases very rapidly during the first week and goes on increasing 
though at a smaller rate, up to 3 months and even up to six 
months in some cases. 

TheIjCentral Board of Irrigation in India. 

A review of the Annual Report of the Central Board of Irrigation, India, 
for 1935-36 is given herein. The extension of the Board's acti¬ 
vities are referred to and research in irrigation carried out in 
Bombay, Punjab, the United Provinces and Sind is mentioned. 
The report under review is compared to the report for the pre¬ 
vious year to show the progressive development of irrigation 
research. Irrigation research work is limited to only a few 
Provinces and it is urged that other Provinces such as Bengal 
and Madras should initiate irrigation research on the same lines 
as the few Provinces where such work is being carried out. 

No. 9—March 1938. 

Nothing of interest to irrigation engineers in this issue. 
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THE INDIAN AND EASTERN ENGINEER. 

Vol. LXXXII. 

No. 1—January 1938. 

King George VI Bridge over the Meghna River. 

Important features of the construction of this railway bridge are briefly 
described followed by an account of the opening ceremony per¬ 
formed by Sir Guthrie Russell, Chief Commissioner of Railways. 
A special feature of this bridge is the manner of supporting the 
piers on foundation wells so as to ensure that the load is always 
equally distributed over the two wells on which the pier rests. 
This type of construction was considered necessary as a protec¬ 
tion against earthquakes. The top of the wells have been finish¬ 
ed off in the shape of cylindrical concave sockets, and on these 
two bearing surfaces rests the twin convex counterpart forming 
the base of the pier. The well tops and the pier base are heavily 
reinforced and there is a free bearing surface between the wells 
and the pier base, to ensure which the tops of the wells were 
treated with a special lubricating compound before the pier base 
was cast on them. A special machine was used to test every 
batch of concrete. 

The Huai River Scheme. 

A scheme for regulating the Huai River systems for flood control, naviga¬ 
tion and irrigation is under construction in China. A few of the 
salient features of the scheme are described in this article. The 
main feature of the scheme is a regulator below Hungtze Lake 
through which the Huai river passes in its course to join the 
Yangtzekiang. This regulator consists of 60 sets of sluice gates 
each having a clear opening of 10 metres span, 5*5 metres deep, 
giving a total length of 745 metres between abutments. The 
regulator is designed for a discharge of 9000 M 8 per second 
(317,000 cusecs). Other works that are being constructed on 
some other river channels to deal with floods in the Yi Ho river 
valley and South Shantung Province are briefly described. The 
roller type sluice gates which are being installed by Messrs. 
Glenfield and Kennedy on all regulators comprising the scheme 
are described in detail. 

Underground Water Supplies. 

This article describes the “ Layne” system of well sinking developed by 
the International Water Company of New York. The special 
feature of this system is the use of a continuous stream of liquid 
clay which is pumped down through the boring tool. The clay 
emerges at the bottom of the drill and rises up the borehole 
bringing the debris around the advancing boring tool to the 
surface. The clay seal also forms an impermeable coating pre¬ 
venting the inflow of water from intermediate porous strata and 
also prevents caving in of the sides of the borehole. Steel tubes 
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are then lowered to the required depth, the bottom tube having 
a closed end and 1 inch diameter holes drilled around the sides 
near the closed end. By means of a metal disc of slightly smaller 
diameter than the tube rapid hardening cement grout is forced 
down the tube under pressure and this emerges out of the holes in 
the bottom tube up to the surface encircling the tubes and 
forming a permanent cement seal. The closed end of the lowest 
tube is then drilled out and replaced by a strainer. Amongst 
the advantages claimed are softer and better quality of water, 
no further filtration, permanent sealing of the strata and the 
facility of working down boreholes. 

The Vizag apatam'-Bez awada Thermal Schemes. Rajan. 

The essential features of two schemes for generating cheap power with 
steam turbine plant at Vizagapatam and Bezawada in the Madras 
Presidency are described herein. 

Irrigation Achievement, Bihar’s Rs. 5 Crores’ 

Crops. 

This is a review of a press note on the Son Canals of Bihar. (See page 
112 of Quarterly Bulletin No. 8). 

The Students Section. 

Engineering Estimates, Contracts and Spe- Antia. 

OIEICATIONS. 

Specifications for handling and storage of explosives and of mortar 
and concrete are given. 

Projected Work. 

Nira River Bridge. 

A proposal to join the irrigation tracts of the Nira Right Bank Oanal 
and the Nira Left Bank Canal between Phalton and Sangvi by 
bridging the Nira River is under consideration. The design of 
the bridge, road and drainage works are now in hand. (See page 
14 of Quarterly Bulletin No. 7). 

Hydro Electric Stations. 

The West Kootenay Power Company in British Columbia intend to 
proceed with a new hydroelectric project to develop 100,000 
horse power. This projected scheme will complete the develop¬ 
ment of Kootenay River power. Four dams and power houses 
on the river already develop 220,000 H. P. 

Flood. Control in Madras. 

Next year’s budget will include among other things an item for the 
construction of a dam costing about Rs. 1,00,000 to prevent the 
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Qodavari River water from getting into the Torrige Dala River 
as a result of which an area covering 45 square miles is inundated 
every year. 

Electrification in Bihar. 

A draft scheme has been prepared by the Bihar Government for the 
supply of electrical energy for industrial and domestic purposes 
throughout the Provinces. It is proposed to install a chief generat¬ 
ing station in the coal fields, and arrange for the transmission 
through a number of substations to various parts of the Province. 

No. 2—February 1938. 

Electrical Progress in Madras. 

An account is given of the expansion of electricity in the Madras Pre¬ 
sidency during the last few years as revealed in the administra¬ 
tion report of the Madras Electricity Department for the year 
1936-37 published recently. The total installed generating 
plant in service during the year in the whole Presidency amounted 
approximately to 98,500 kVA, and the total energy output was 
136 million units. Expenditure on construction work handled 
by the department totalled nearly Rs. 72 lakhs. Among the 
more outstanding features of the year are the large additions to 
the Pykara Power Plant, substantial progress in the construction 
of the Mettur Hydroelectric Scheme, and the starting of work on 
the Vizagapatam and Bezawada Thermal Electric Schemes. 
The Pykara Hydroelectric Scheme was the first large power 
development scheme to be started by Government. It exhausted 
its full generating capacity in the fourth year of its operation, the 
revenue obtained being 60 per cent, in excess of that forecast 
for the tenth year. The increasing demand for power necessita¬ 
ted the construction of the Mettur Hydroelectric Scheme and 
further extensions to the Pykara Scheme. The extensions to the 
Pykara Scheme are described in brief. Investigations of the 
Papanasam Hydroelectric Scheme are complete and it is expected 
that the scheme will be sanctioned early in 1938. An experi¬ 
mental scheme for supplying irrigation water to small holdings 
of 200 acres from bore holes with the aid of electricity has been 
started in the Ceded Districts, and if the experiments are 
successful it is proposed to ask Government for permission to 
carry out similar experiments in other parts of the Presidency. 
The programme for works in the year 1938 is given in brief. 

Electricity in Travancore. 

This is a short note describing the main features of the Pallivasal Hydro¬ 
electric project which is nearing completion in Travancore State. 
The present programme is for the development of 9,000 k. w. 
from the falls in Mudrapuzsha River. The total head available 
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is 1,900 ft. which is distributed over a distance of 3 miles of the 
river course. The ultimate capacity of the project will be 22,500 
k. w. 

The German Motor Road System. Barry. 

The new system of arterial motor roads which is under construction in 
Germany is developing into the greatest road system of its kind 
in the world. A Roads Delegation from England paid a short 
visit to Germany in September 1937 to see this new road cons¬ 
truction. The author was a member of this Delegation and 
presents some notes on the new German motor roads in this 
article. The present scheme involves the construction of 4,500 
miles of double tracked roads forming a net work over the whole 
country. Approximately 650 miles are being constructed each 
year. The normal cross section of a motor road provides for an 
overall width of 79 ft. consisting of two carriageways of 25 ft. 
each and a centre reservation of 10 to 16 ft. The greater length 
of roadway is of concrete slab construction. The expansion 
joints and system of curing employed are briefly described. A 
feature of these roads is the method by which other main roads 
are connected to them. This is accomplished by what is known 
as a “ four-clover-leaf ” form of junction. Another feature is 
that none of the motor roads pass through a city but are located 
some miles away from them. All types of bridges, reinforced 
concrete, steel, stone and wood are being constructed in con¬ 
formity with local conditions. The average cost of these roads 
including bridges, etc., works out to £40,000 per mile approxi¬ 
mately. 

Rubber Road Construction. 

Some details of a new method of road construction with rubber materials 
are given in this article. The material is known as “ Rubrmatic ” 
and it is delivered on to the road in the same way as asphalt. 
After spreading it is raked and rolled. When cold, it is ready to 
receive traffic. It presents a rough mat-like non-skid rubber 
surface and can be laid at very nearly the same cost as asphalt. 

The Students Section. 

Engineering Estimates, Contracts and Specifications. 

Specifications for reinforced concrete, waterproof concrete and brick¬ 
work are given. 

No. 3—March 1938 . 

Air Conditioning Apparatus, Design and 

Practice. Fyyazuddin Ahmed. 

‘ Principles of designing air-conditioning apparatus with reference to the 
temperature, humidity, carbon-di-oxide content, etc., are dis¬ 
cussed in this article. 
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The Sukkur Barrage. 

An unofficial note on the Lloyd Barrage project is reviewed herein. 
(See page 113 of Quarterly Bulletin No. 8.) 

Methods of Testing Cements for Large Dams. Hellstrom. 

At the Executive Meeting of the International Commission on Large 
Dams held in London in 1934, an International Sub-Committee 
on Special Cements was formed comprising representatives from 
various countries. The main objects of the sub-committee is to 
increase interest in cements suitable for use in mass concrete 
structures and to make suggestions as to routine methods for 
testing such cements. So far the main deliberations of the sub¬ 
committee have been concerned with investigations of routine 
methods to be used for testing special cements with reference to 
heat of hydration, action of water percolating through concrete 
on cement, shrinkage permeability and workability. An 
interim report was submitted by the Sub-committee to the Second 
Congress of the International Commission on Large Dams held 
in 1936 and this article is a short summary of the report. The 
recommendations of the sub-committee with regard to methods 
of testing heat of hydration, action of water percolating through 
concrete on the cement, shrinkage and permeability are set forth. 
With regard to testing workability the sub-committee state that 
no satisfactory or recognised method of testing workability of 
concrete has yet been evolved. Certain investigations have 
been carried out by the Swedish Committee on Large Dams on 
workability and these are given in an appendix to the report. 

The Students Section. 

Engineering Estimates, Contracts and Antia. 

Specifications. 

Specifications for brickwork, brick arches, brickwork in clay, reinforced 
bridkwork, hollow walls, damp proof course, stone masonry, 
rubble masonry and block in course masonry are given. 


THE INDIAN CONCRETE JOURNAL. 

Vol. XII. 

No. 1—January 1938. 

Editorial Notes. 

Water and Crude Oil-Resisting Concrete 
Coatings. 

Some effective coatings for concrete tanks which are not attacked by 
water, fuel oil or gasoline are mentioned. A paste prepared 
from 24*2 parts of artificial varnish, 33*3 parts of hydrated lime 
and 42*4 parts of clay or other inert filler hardens in 7 to 8 days 
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when spread in a thin layer. Another highly satisfactory coating 
consists of 7*8 parts of Portland cement, 59*4 parts of finely 
ground clay, 2 parts of sodium fluosilicate, and 37-4 parts of 
water glass. 

Letters to the Editor. 

Mr. F. L. 1). Wooltorton in a letter to the editor draws attention to 
some aspects of the question of soil stabilization. He refers to a 
paper of his on the subject, published in the August 1937 issue 
of the Structural Iin</inc(r in which he mentions that engineers 
can obtain great help from soil specialists in other departments 
in the interpretation of some of the simplified tests. Simple cases 
are obvious - a sand road requires some cohesive binder such as 
clay and a clay road requires some fraction ^applying material 
such as gravel. Various investigators have supplied data giving 
suitable proportions of the clay, silt and sand fractions for pro¬ 
ducing stable road surfaces. One of the standard methods to 
stabilize the moisture content is to use sodium chloride which 
acting on the soil carbonates produces sodium bicarbonate, 
causing by deflocculation of the clay fraction, a mass impervious 
to moisture movement. If the soil is alkaline, the addition of 
sodium chloride would be detrimental rather than beneficial. 
By base exchange the soil would become more sodiumized than 
before and instead of being stabilized is made more unstable by 
increased expansion and contaction and increased solubility. 
If it is proposed to use bitumen as a stabilizer to give cohesion or 
moisture stabilization, then the colloidal properties of the soil 
dust must be examined as to whether the electric charges are like 
or unlike those of the oil to be used. Unless the dust is capable 
of becoming the disperse phase to the oil, the result cannot be 
satisfactory. 

Design op the San Jacinto Memorial. Cummins. 

A memorial consisting of a concrete shaft 549 ft. high with a museum 
around its base is being constructed in San Jacinto, Texas, to 
commemorate the battle of San Jacinto. The design of this 
monument was complicated by the absence of any rock for 
supporting the foundations. Borings revealed a bed of stiff red 
clay from 6 ft. below surface to a depth of 100 ft. Tests for the 
bearing value of the soil showed a uniformly progressive settle¬ 
ment of the soil under standard plates 2 square ft. in area until 
the load reached 33,000 lbs. It was decided to limit the soil pres¬ 
sure to 8,000 lbs. per sq. ft. The footing for the shaft is 124 ft. 
square, and the base of the footing is 30 ft. below surface level. 
It consists of reinforced concrete, and calculations for the rein¬ 
forcements are given. The shaft is octagonal in shape and is 47 
ft. across at the base and 30 ft. across at the top. Computations 
show that under the windload of a wind velocity of 125 miles per 
hour there will be no tension in the concrete and hence vertical 
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and horizontal reinforcements are provided for expansion and 
contraction stresses only. Calculations for thickness of the walls 
of the shaft which are 4 ft. thick are given. Other features of 
the structure are described with illustrations. 

The Development of Soil Mechanics. Wooltorton. 

In this article the author discusses soil mechanics in relation to founda¬ 
tion engineering and suggests some lines of investigation which 
are likely to be of great practical value to the engineer. He also 
suggests that active co-operation between the soil engineer, the 
chemist, the physicist and the minerologist is essential for the 
full development of soil mechanics. Valuable lines of investiga¬ 
tion have been suggested by a non-engineering study of the soil 
and some of these should be followed up in the interests of en¬ 
gineering. In the early days of soil mechanics it was thought 
that information could be gathered from mechanical and chemical 
analyses but now there is a growing feeling that much can be 
learnt from the soil physicist and soil chemist whose knowledge 
of soil behaviour and properties is of more practical use to the 
engineer. If two buildings of identical design on apparently the 
same soil show different effects in as much as one of them track 
and the other does not, the information given by a soil survey 
and the prescribed tests are not sufficient to account for the differ¬ 
ent behaviour of two similar soils and other considerations must 
be taken account of. Some of these are discussed and their 
effects are considered. These include the yearly variation in 
moisture content of the soil which causes shrinkage and swelling 
of the soil at different times. In a known case the yearly varia¬ 
tion corresponds to a volume change of 10 per cent, which is 
capable of inflicting severe stresses on certain types of structures. 
Linear shrinkage, and the ratios of horizontal to vertical shrinkage 
for various soil types require further detailed investigation and 
therein may be found the explanation of sinusoidal curves of 
building deflection observed in various parts of the*world. Other 
points which may profitably be investigated are the expansion 
pressure of various soils, the shrinkage limit of soils, the nature 
of clay complexes, and hygroscopicity of soils. These are dis¬ 
cussed briefly in their relation to foundation problems. Inves¬ 
tigations pertaining to these properties made by various autho¬ 
rities are referred to and further investigations which will be of 
great value to the foundation engineer are indicated. 

CONCRETE ‘ FLOROFORM 9 FLOORS. 

A special system of floor construction with precast reinforced concrete 
joists and floor filler blocks manufactured from lightweight 
aggregates is described in this article. The precast joists are 
placed across the span to be covered, 3 ft. apart centre to centre 
and the reinforced concrete blocks resting on the joists are placed 
in the space between two joists. The finished floor is then con* 
structed on the top of the blocks. 
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Design of Arch Roofs, Terrington* 

Continued from the issue of November 1937. The method of calculating 
normal thrust and shear at any section of a reinforced concrete 
roof arch is described and several examples are worked out for 
various conditions of loading and support. (See pages 30 and 31 
of Bulletin No. 7.) 

Simple Sand Test. 

A simple method of determining the amount of free water and absorbed 
water in sand for a concrete mixture is described in this article. 
This method makes possible the correct estimation of the 
allowance to be made in the quantity of water to be added to a 
batch of concrete for variations in free moisture in the sand. 
The free moisture in the sand dilutes and weakens the mix and 
without an estimate of this free moisture scientific proportioning 
of the mix is not possible. In this method, a mould in the shape 
of an inverted cone with 1| inch top and inches bottom dia¬ 
meters is filled with sand which is lightly tamped. Free mois¬ 
ture is indicated if sand holds shape after removal of the mould. 
If the sand slumps when the mould is removed, there is no free 
moisture. 

Alveley Bridge. Mason. 

The construction of a reinforced concrete girder bridge over the river 
Severn is described herein. The bridge consists of a river span 
of 150 ft. and two shore spans of 60 ft. The river piers are hollow 
structures bonded into mass concrete foundations which rest on 
blue clay. The shore abutments are designed as retaining walls 
to support the approach embankments. There are two parallel 
girders continuous over three spans and monolithic with the river 
piers, the extreme ends resting on sliding plates to provide for 
expansion and contraction. The girders are 9 ft. 4 inches apart 
.and the deck slab is supported between them, cantilevering out 
on each side. The end spans were constructed by ordinary 
methods, the centering being supported on timber falsework. 
The centre span was constructed by cantilevering out consecutive 
sections from each end until the central gap was short enough to 
close in one operation. The work was done in 5 ft. sections, 
trollies on rails laid on the completed portion being used to 
support the cantilevered section. The construction operations 
are described in detail with illustrations. (See page 33 of 
Bulletin No. 7). 

Heugh Street Bridge, South Shields. Reid. 

This article describes a reinforced concrete bowstring girder road-bridge 
of 164 ft. span over a railway track. The bowstring girders 
consist of a lower horizontal tie at deck level and a parabolic 
rib. The ends of the tie are connected to the ends of the para¬ 
bolic top boom and vertical hangers suspended from the boom 
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support the tie. The superstructure rests on four cast steel 
bearings of the rocker type which are placed on the abutments. 
The abutments are of reinforced concrete founded on strong 
brown clay. Features of design of the girder with the loads and 
superloads allowed for are mentioned, and specifications for the 
concrete mixes are given. 

No. 2—February 1938 . 

Modern Road Practice : Tfe Concrete Road. Berry. 

In this article notes on specifications, design and construction procedure 
of concrete roads are given. The author mentions the advan¬ 
tages of concrete roads and gives his recommendations with 
regard to drainage of the subsoil, preparation of subgrade, suit¬ 
able thickness and camber under different conditions and the 
lay-out of bays in concreting. Steel forms are recommended in 
preference to timber forms, specifications of cement, ballast, 
sand, water and reinforcements for concrete road construction 
are given, and expansion joint construction with compositions of 
bitumen, cork, rubber, asbestos, etc., are discussed. Practical 
recommendations for mixing of concrete, deciding the correct 
quantity of water for the mix and placing of concrete are given 
and various methods of curing are described. The methods of 
constructing and filling in transverse joints are described and it is 
mentioned that existing methods of joint finishing leave a great 
deal to be desired and there is much room for experiment. 

Tollygunge Bridge, Calcutta. 

The main features of this bridge which is a reinforced concrete bowstring 
girder bridge of 110 ft. span carrying a 30 ft. wide roadway are 
described in this article. The abutments are of cement brick¬ 
work founded on reinforced concrete “Vibro” piles. The 
superstructure consists of two arch booms with horizontal girders 
wh^h rest on rocker bearings on the top of the abutments. Ver¬ 
tical hangers support the girders and the arch booms are laced 
together with solid web portal bracings which provide great 
rigidity. 

No. 3—March 1938 . 

This is a special road architecture number. 

The System of Motor Roads in Germany. Clements. 

This is a description of the new system of motor roads known as the 
Autobahnen system which is under construction in Germany, by 
a member of the German Roads Delegation which made a tour 
of inspection of the new roads in Germany recently. Facts, 
figures and technical details are given of the various types of 
roads met with. In conclusion the author summarizes the im¬ 
pressions created by the inspection of this great undertaking. 
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Earth Roads. 

This is a short article on the construction and maintenance of earth 
roads which will play an important part in rural uplift to which 
a great deal of prominence is being given these days. Tractors 
and graders are required for the construction of these roads, 
and maintainers are nocessary for their subsequent maintenance. 
The maintainer is used to remove the ruts caused by bullock cart 
traffic. It removes high spots, fills in ruts and depressions, 
and generally irons out the road to its newly constructed state. 


INDIAN ENGINEERING. 

Supplement to December 1937 issue entitled “ Made in Tndia ”. 

This supplement contains a review of Indian industries and allied 
importations. A number of articles are included on India’s 
Transport, Communication, Indian Railways, Indian Irriga¬ 
tion, the Iron and Steel Industry in India, Agriculture and Rural 
Welfare, Chemical Engineering in Industry, the Production and 
Use of Pipes, the Indian Sugar Industry, Electricity for Planta¬ 
tions, Asbestos Cement, Development of Tube Well Irrigation, 
Pumps and Tube Wells, Industrial Machinery, Constructional 
Engineering, General Engineering, Indian Timber Industry and 
Water Power in India. 

The article on Indian Irrigation describes the Krishnaraj Sagar Dam and 
the Irwin Canal system taking off from the reservoir created by 
that dam. The article on Pipes describes various types of pipes 
with brief notes on their manufacture. The article on Electricity 
for Plantations described the various uses of electricity on the farm. 
The possibilities of windmills for pumping water and for driving 
electrical generators in conjunction with storage batteries are 
also discussed briefly. The State Tube Well Scheme in the U. P. 
is briefly discussed in the article on Development of Tube Well 
Irrigation. Various types of pumps are described in the article 
on Tube Well Pumps. The present status of water power 
development, the future possibilities, the economic and technical 
conditions relating to the supply of hydroelectric machinery and 
descriptions of some important hydroelectric schemes recently 
completed are some of the subjects included in the articles on 
Water Power Development. 

vol. cm. 

No. 1—January 1938. 

King George VI Bridge Across the Meghna. 

This is a railway bridge across the river Mehgna which has recently been 
completed. It consists of seven steel girder spans of 330 ft. 
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each. Each pier is supported on twin wells, each twenty two feet 
in diameter sunk by the open dredging process. The deepest 
well is 147 ft. below water level. Main features of the work are 
described in brief. 

Notes and Comments. 

Shimsha Hydro-Electric Project. 

The construction of tins project has been started by the Mysore Gov¬ 
ernment. It will generate 23,000 H. P. and is estimated to cost 
Rs. 56 lakhs. The water will be picked up at Sivasamudram 
and conducted to the Shimsha power site by a channel 6 miles 
1| furlongs in length and having a capacity of 900 cusecs. 
Brief details of other accessory works are given. 

Automatic Silt Extractors without Loss of 
Water. Sharma. 

The author describes the design of a new typo of silt extractor evolved 
by him in which no water is lost during the process of extraction. 
Existing types of ejectors and extractors suffer from the drawback 
of the loss of a large quantity of water during their operation, 
but the water lost can be ill spared during certain periods of the 
year. The design described is for a distributary carrying 70 
cusecs. The arrangement consists of a rectangular opening in the 
bed controlled by a horizontal automatic swing gate which opens 
under the load of silt and delivers the silt to a cistern below. The 
flow of this cistern has a cross slope of 1 : 20 which enables the 
silt to move out into the escape with the least quantity of water. 
The distributary channel is provided with cement plastered floor 
and sides for a distance upstream of the silt extracting aperture 
equal to 5 times the depth of the channel. This is necessary in 
order to concentrate the silt charge near the bed. The automatic 
device of the swing gate controlling the aperture and other 
accessories of the arrangement are described with illustrations. 

Institution of Engineers (India). 

A brief report of the eighteenth annual session of the Institution held at 
Hyderabad Deccan from December 30,1937 to January 3,1938 is 
given. 

No, 2—February 1937. 

Notes and Comments. 

Haveli Project. 

The foundations stone of the headworks of this irrigation project in the 
Punjab was laid recently by the Governor of the Punjab. The 
project will supply water for irrigation in Jhang, Muzaffargarh 
and Multan Districts. A special feature of the scheme is the 
proposed lining of the main canal for a length of 43 miles with a 
special type of lining of brick tiles and concrete. The scheme 
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comprises five units namely Trimmu Headworks on the Ghenab, 
Abdul Hakim Headworks on the Ravi, the left bank canals, the 
right bank canals and the Pakpattan Link canal. The first and 
the most costly unit is the barrage across the Ghenab below its 
junction with the Jhelnm, which is estimated to cost 2 crores of 
rupees. Canals will be constructed taking off from both banks 
of the river above this barrage. The right bank canal will serve 
a strip of khadir country and will be non-perennial. Two canals 
will take off from the left bank, one of which will be non-perennial 
and the other, the larger of the two, will transport the Chenab 
water into the Ravi river a few miles above the existing Sidhnai 
Headworks. The Sidhnai Headworks will be remodelled to 
deal with this additional supply. A number of inundation canals 
at present receiving a precarious supply from the Chenab will be 
linked up with the Sidhnai canals and will have a controlled supply 
of water. The winter supply in the Chenab at the site of the 
headworks will almost entirely be due to the regeneration water 
in the Chenab and Jhelum below the Khanki and Rasul Head- 
works. At present the Sidhnai canal gets its water from the 
Ravi but now that the water will be supplied to it from the Che¬ 
nab, the Ravi water will be utilised for the Pakpattan perennial 
canals and extension of the Lower Chenab Canal. 

Indian Roads Congress. 

The Fourth Indian Road Congress was held in Hyderabad Deccan on 
January 4,1938. Amongst the papers read were the following : 

(1) A method of calculating the stability of braced pile piers. 

(2) Franki Pipe foundations for road bridges. 

(3) Reinforced concrete bridges of 24 ft. span constructed in Gwalior 

State. 

(4) Reinforced concrete ridge across the Godavari River at Shahgadh 
in Hyderabad. 

(6) Corrugations on road surfaces. 

Letters to the Editor. 

Mr. C. C. Inglis, Director, Central Irrigation and Hydrodynamic 
Research Station, Poona, comments on the article entitled “ Con¬ 
siderations of slopes of flow in the design and maintenance of arti¬ 
ficial channels ” by Mr. R. K. Khanna published in the December 
1937 issue of this journal. Mr. Inglis states that Mr. Khanna’s 
statement that" very flat sloped channels ” may be taken out from 
very steep sloped channels is true, provided the offtake can be 
located at a suitable point where the river is stable and this is a 
well recognized method of silt exclusion; but such ideal head 
conditions are generally lacking. Mr. Khanna’s idea that “in 
designing artificial channels we only need to provide for their 
silting up in their head reaches by means of free fell feeding or 
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feeding through broad crested flumes ” will not be taken seriously 
by anyone who understands the problem. The velocity formula 
developed by Mr. Khanna is merely a modification of Mr. 
Lacey’s original and more accurate velocity formula which 
Mr. Khanna fails to acknowledge. As regards Mr. Khanna’s 
statement that " there is no scientific basis for supposing that 
Kennedy’s C. V. R. and Lacey’s F. denote any relationship be¬ 
tween the size of silt particles and silt transporting velocities of 
flowing water ”, Mr. Ignlis points out that Mr. Khanna must be 
unaware of the recent research on the subject. 

Drainage Works Across Canals. Sharma. 

Three proposed types of cross drainage works for drains with bed levels 
above the canal bed and flood levels lower than the canal supply 
level are described in this article. If the bed of a drain crossing a 
canal happens to be above the canal bed and its flood level below 
the canal supply level none of the usual cross drainage works 
namely aqueducts, level crossings or syphons are suitable. The 
author believes that such drains could be easily drawn into the 
canals and goes on to describe a type of suction weir whereby this 
could be effected. Model experiments were carried out by the 
author on numerous forms of this device for drawing a natural 
drain into a canal and the form of suction weir which was found to 
have the maximum efficiency is described, and the dimensions are 
given. The second type of work described by which the canal can 
be passed over the drain is essentially a low head spillway siphon. 
In this the drain passes undisturbed under the canal through the 
spillway structure over which the canal water flows. The 
third type is intended to pass the drain over the canal and 
consists of a venturi flume in the canal, the latter being syphoned 
through the flume underneath the drain. 

Indian Patent Specifications. 

Improvements in and Relating to Dams, Water Parkinson. 

Resisting Walls and the Like. Specification Vint. 

No. 23420, November 16,1936. Gardner* 

This invention relates to dams, reservoirs, etc., formed of concrete, ferro¬ 
concrete or other suitable materials and is particularly adaptable 
for a thin wall construction with a view to elimination of all 
difficulties inherent in thick construction, and ensures stability 
with increased margin of safety at much reduced constructional 
and maintenance costs. The reservoir or dam is constructed in 
the form of a wall of L. shaped vertical section made up of one 
or a series of units. The foot of the unit projects a suitable 
distance into the reservoir, the toe being turned down and connect¬ 
ed to the cut-out or impervious strata which prevents water 
from seeping under the structure. The construction is such that 
the downward pressure of water upon the foot portion more than 
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counter-balances the outward thrust on the breast portion of the 
wall. Rigid connections in the form of buttresses are provided 
between the vertical breast and the horizontal foot of the struc¬ 
ture. A space is provided beneath the foot to which access may 
be had from the downstream side of the wall, which serves to 
drain away any seepage water and provides inspection facilities 
for the underside of the foot of the structure. When the wall is 
made up of a number of units, joints are provided between 
them. The advantageous features of this type of construction 
are discussed and similar forms of construction to suit other 
possible requirements are described. 

Improved Apparatus for Ascertaining and 
Recording the Depth of Water in a River, and 
for Like Purposes. Specification No. 24045, 

May 25,1937. 

This apparatus consists of an apertured member adapted to be sub¬ 
merged at the bottom of the river, reservoir, etc., a pipe leading 
from the aperture to the recording instrument at some remote 
location on the river bank, and means of anchoring the apertured 
member to the river bed in such a way that it is no obstruction 
to navigation, and is immune from damage by passing craft, 
rolling or floating debris etc. It is not affected by accumula¬ 
tion of silt around it or by scouring or erosion of the bed. The 
variations in the depth of water in the river operate the indicating 
instrument on the river bank through a pipe leading from the 
apparatus to the instrument. Details of this apparatus and 
anchoring arrangements, and the method of working are 
described. 


No. 3—March 1938 . 


Letters to the Editor. 

Mr. R. K. Khanna in reply to the comments of Mr. C. C. Inglis on his 
paper entitled “ Consideration of silt in the design and mainte¬ 
nance of open earthen channels ” says that his velocity formula 
for earthen channels is applicable to flow in earthen channels 
under all the infinitely varying conditions and he fails to see 
what possible connection his formula can have to Mr. Lacey’s 
Regime Test formula which is obviously applicable to channels 
in regime only. He refers to his book “ Theory of flow of water 
and hydraulics of rivers and canals ” wherein the actual method 
of derivation of his formula is given. 

Our London Letter. 

Novel Pile Driving Method. 

An interesting system of piling known as the Rotinoff system has recent¬ 
ly been devised. In this system the beginning of the pile is a 
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concrete shoe upon which rests a steel mandril. Round this 
mandril are threaded precast concrete tubular sections or shells 
each 3 ft. long. The blows of the hammer are transmitted directly 
to the shoe via the mandril. At the same time through a special 
patented arrangement on the mandril, sufficient force is applied 
to the concrete sections to overcome the skin friction 
and drive them into the ground at the same rate as the shoe. 
After the necessary set has been obtained the mandril is with¬ 
drawn and a hole is left in the ground which is perfectly protected 
by rigid concrete shells and which can be inspected horn top to 
bottom before the reinforced concrete core is inserted. Since 
the brunt of the driving is taken by the mandril, core reinforce¬ 
ments need be very light. 

Indian Patent Specifications. 

Improvements Relating to Air Condition¬ 
ing and Ventilation. 

This invention relates to air conditioning and ventilating units suitable 
for use in offices, hospital rooms, school rooms, hotel rooms and 
residences. Details of the device are described. 

The Efficiency of Centrifugal Pumps. 

Research work for improving the efficiency of centrifugal pumps is 
described and the application of the results to the manufacture 
of pumps with increased efficiencies are exemplified. 

Determination of Capacity of a Siphon and of 
Coefficient Discharge when in Full Bore 
Flow. 

The alterations carried out to improve the discharging capacity of a 
siphon in a certain canal in the Punjab and the method adopted 
for the subsequent determination of the capacity of the siphon 
are described in this article. A breach having occurred above 
the siphon when the water level was at the ma xim um for which 
the siphon was designed, there arose some doubt about the full 
capacity of the siphon. The investigations made in this connec¬ 
tion which resulted in certain alterations being carried out at the 
downstream end of the work, are discussed. A method was 
developed for determining the capacity after the alterations 
were carried out, and the procedure is described. 

THE INDIAN FORESTER. 

Vol. LXII. 

No. 7—July 1936. 

Effect of Forests on Erosion, Floods, Climate Warren. 

and Rainfall, and on Irrigation Experiments. 

This is the summary of a lecture delivered at the Science College, Patna 
University. The evil effects of denudation are explained* and it 
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is stated that on account of denudation of the Chhota Nagpur 
area the climate had changed to such an extent that it was no 
longer possible to extend tea plantations. Erosion as a result 
of denudation is discussed. The beneficial effects of contour 
irrigation with small masonry bundhs at stream crossings cons¬ 
tructed on the hill sides to arrest the run-off of water and utilizing 
it for irrigation of hill slopes are explained, and an example of an 
actual operation of this nature carried out recently is given. 

Vol. LXIII. 

No. 4—April 1937. 

Erosion Survey of the Uhl Valley. Gorrie. 

In the summer of 1936 a detailed survey of erosion conditions in the 
catchment area of the Uhl River was undertaken at the request 
of the Chief Engineer, Electricity, Punjab, as some anxiety 
has been felt for the safety of the Uhl River Hydroelectric Project 
owing to the occurrence of uncontrollable floods in the summer 
and a very poor free water flow in the winter. A brief outline 
of the methods employed is given in this article. 


THE INDIAN JOURNAL OF AGRICULTURAL SCIENCE. 

Vol. VII. 

Part VI—December 1937. 

Effect of Farmyard Manure on Fibre-Characters 
of Cotton. Nayak. 

In this paper results are described of a study of the fibre characteristics 
of cotton raised in plots receiving varying quantities of farmyard 
manure at the Government Experimental Farm, Dharwar. The 

conclusion is that there is not much variation in fibre character¬ 
istics with the variation in quantities of farmyard manure. It 
cannot be said that larger quantities of farmyard manure induce 
superior qualities. 

Vol. Vm. 

Part I—February 1938. 

Inheritance of Earliness in United Provinces Sethi. 

Rices, II. Sethi. 

Mehta. 

This paper deals with the results of a study of earliness or duration from 
sowing to ripening made with certain new varieties of rice known 
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as Sathi crosses which are immune from the attack of the gundhi 
fly. These crosses were evolved from a combination of the early 
growing sathi type which are coarse grained and unaffected by 
gundhi fly and some finer grained types of rice with a view to 
obtain a type possessing the desirable qualities of both types. 
The object of the studies described herein was to ascertain how 
far the new type inherited the early ripening properties of the 
original sathi type. 


INDIAN ROADS. 

No. XII—November 1937. 

Thb Theoby op Soil Consolidation and Testing Palmer. 

op Foundation Soils by the Division of Tests, Barber. 

Bureau op Public Roads (U. S. A.). 


This article describes an apparatus and testing procedure for determining 
the consolidation characteristics of soils in the laboratory, 
designed by Dr. Terzaghi. A practical method is presented of 
estimating that part of the total settlement of soil caused by the 
loss of water forced vertically out of saturated compressible 
strata in certain soil profiles. The theory of consolidation of 
earth materials is discussed. The most essential steps in some 
of the mathematical derivations used for the computation of 
earth pressures and for computation of formulas applicable to 
the consolidation of relatively impervious saturated strata caused 
by these pressures are introduced. Computations are given for 
various types of pressure distribution and boundary conditions. 
Some examples are given with their solutions to illustrate 
the application of the theory of soil consolidation to problems of 
pressure distribution. 

Concrete Pile Driving. McCarthy. 

Essentials of concrete pile driving are discussed in this article. 

The Mechanics of the Voussoir Arch. Pippard. 

Tranter. 

Chitty. 

This paper describes the results obtained from experiments carried out 
with a model of a voussoir arch in the Civil Engineering Depart¬ 
ment of the Imperial College of Science and Technology. The 
experiments were concerned with the behaviour of a voussoir 
arch under load under varying conditions of end supports. 

Vibration for Concrete Road Construction. 

A vibrating apparatus for concrete roads is described herein. 

M2GBI 
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Boas Research. 

This is a review of the report of the Road Research Board for the year 
ended 31st March 1936. The important researches carried out 
are briefly described. Experimental research on sub-soils shows 
that the mechanical behaviour of soils fundamentally depends 
on compressibility, permeability, resistance to lateral movement, 
and elasticity, and these properties in their turn depend on the 
structure and moisture content of the soil. By means of tests 
described in the report the suitability of soils for fill construction 
may be found. Other investigations described include researches 
on the properties of aggregates and their mixtures with binders. 
A table is given in the report showing the water cement ratio 
required to produce concrete of low, medium and high work¬ 
ability for different aggregate grading. Experiments made in 
the laboratory and the field with the aggregate vibrator have 
shown that greater uniformity in the strength and quality of 
concrete results from the vibration of sand and gravel saturated 
with water. 


Extracts. 

Abstracts of literature on road engineering published in various countries 
are given. Some of these are mentioned below. 

1. The use of wood and wood chips for road making. 

2. Composite timber decks for highway bridges. 

3. Landslips in south-eastern France: Serious landslips which 

occurred recently are attributed to the softening action of 
waters charged with calcium sulphate on strata of mm-ai^e. 
clay. Features of the slips are discussed and remedies are 
suggested. 

4. Provisional instructions for carrying out construction work on the 

National Motor Roads (Germany). Pr eliminar y soil tests 
and construction of earthworks. 

5. The application of geophysical methods to grading and other 

highway construction problems. 

6. Stabilizing soil with Portland cement. 

7. Vacuum concrete. 

8. Treatment of roads with sodium silicate. 

- 9. Expansion joint fillers. 

10. The use of bamboo for reinforcing concrete for road malnng 
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POONA AGRICULTURAL COLLEGE MAGAZINE. 

Vol. XXVIII. 

No. 3—December 1936. 

Importance op Chemical Analysis op Well Amin. 

Waters for Irrigation of Crops in Agricul¬ 
ture. 

This article describes the results of investigations undertaken with a 
view to study the cause of soils becoming impermeable by irriga¬ 
tion with certain well waters known as chojxida in Gujarat. 
The waters of a number of wells were analyzed and it is shown 
that the impermeability of soils is caused by soda-bi-carb present 
in large quantities, and magnesium and calcium bi-carbonates 
in small quantities. Other features of well waters are discussed 
in relation to their suitability for irrigation. 


SCIENCE AND CULTURE. 

Vol. 3. 

No. 7—January 1938. 

General Presidential Address, Indian Science 
Congress, January 1938. 

This is the presidential address delivered by Sir James Jeans at the 
Jubilee Session of the Congress. After a short introductory 
address, Sir James Jeans read the address prepared by Lord 
Rutherford the President elect of the Congress before his sudden 
death. Lord Rutherford refers briefly to research in buildings 
and roads carried out in Great Britain and stresses the necessity 
of sijnilar research organizations in India and indicates the lines 
on which this should be planned. 

Letters to the Editor. 

A Note on the Experiment to Investigate into Hedayetullah. 

the Effect of Dusting Paddy Plants Roy. 

with Paris Green Powder on the Yield of 
Grain and Straw. 

The campaign of dusting paddy fields with Paris green powder as a 
larvicide against mosquitoes has been undertaken by the Rail¬ 
way administration in India in connection with anti-mala ri al 
work. It is reported that the dusting is successful as a larvicide 
but the campaign has been objected to by the cultivators on the 
ground that the treatment affects the yield of paddy adversely. 
Experiments were conducted at the request of the B. N. Railway 
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authorities at the Dacca field experiment farms and these are 
described in this note with their results. The following conclu¬ 
sions were arrived at from the experiments. 

1. The reduction in yield of grain due to dusting with Paris 

green was about 20 per cent. 

2. The deleterious effect is positive and is independent of the 

time of dusting with respect to the various stages of 
growth of the plant. 

3. There is practically no effect of dusting with 20 p. c. Paris 

green on straw. 

Further experiments are contemplated with some other larvi- 
cides. 

Research Institutes. 

Brief accounts of Government Research Institutes of India are given. 
These include the Imperial Council of Agricultural Research and 
the Forest Research Institute. Details of the development and 
activities of these institutes are given in brief. 

No. 8—February 1988 . 

Need for a Power Research and Investigation 
Board in Indta. 

In this article the editor reviews the presidential address of Dr. M. N. 
Saha to the National Institute of Sciences of India wherein the 
necessity of large scale industrialization of the country as a solu¬ 
tion to India’s problems of poverty, ignorance and disease is 
emphasized. Speaking of the power resources of India Dr. Saha 
says that not only are the power resources undeveloped but the 
power available is extremely expensive in as much as its cost is 12 
p. c. of the manufacturing charges as compared to 3 p. c. in 
European countries. The phenomenal growth of Russian in¬ 
dustry is quoted as an example, and the plans adopted by the 
Russian Govt, to achieve this industrial success are mentioned. 
With regard to electrical power production in India Dr. Saha 
says that power in almost all parts of India can be obtained 
from the energy of flowing water. But as hydroelectric schemes 
are expensive, preliminary studies must be made, which would 
include a summary of water power resources showing the varia¬ 
tion of discharge of rivers, possibility of erecting storage reser¬ 
voirs, selecting best sites, and an economic survey with a view to 
utilize all the power produced. Laboratory experiments should 
be carried out with models of the proposed works. The Mandi 
Hydroelectric scheme and the Western Ganges Hydroelectric 
scheme are criticized as holding the world’s record for expense and 
this is attributed to insufficient preliminary investigations. In 
the Mandi scheme nearly G crores of rupees are said to have been 
wasted before it was discovered that the river from which power 
was to be obtained ran almost dry in the hot season. 
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Bihar Electrification Scheme. Ray. 

In this article the author sets forth a proposed scheme for electrification 
of the Province of Bihar by generating electricity from certain 
falls and by steam generating stations located at certain important 
centres in the province. Bihar is far behind other provinces 
in electrical generation though it is the source of a large portion 
of the coal supply of India. Ample water power is available 
in the Southern part of the province and it will be profitable to 
harness this energy inspite of proximity to coal fields. The 
location of falls which are probable sources of power are described 
and their suitability for hydroelectric generation are discussed. 
The province may be divided into four important zones, in three 
of which steam generation of electricity is suggested. In the 
fourth zone comprising the Chhotanagpur Hills, two falls are men¬ 
tioned which may be harnessed for hydroelectric generation. In 
north and central Bihar irrigation pumping will form the major 
portion of the load. There is an industrial area in south central 
Bihar where coal, iron and steel industries will supply the load, as 
also some other minor industries such as oil mills, chemical 
industries and cement factories. The various power generating 
centres may ultimately be linked up to form a grid over the whole 
province which has great possibilities in the future. A rough 
estimate of this scheme based on Rs. 600 per k. w. hydroelectric 
and Rs. 220 per k. w. steam generation has been worked out and 
amounts to about 10 crores of rupees. 

Science in Industry. 

The Government of India have lent the services of the Timber Develop¬ 
ment and Wood Preservation Officer, Forest Research Institute, 
Dehra Dun to the Travancore Govt, where he will carry out 
investigations into the forest resources of the State and the 
possibilities of replacing iron and steel by timber for engineering 
and building construction. The replacement of steel by timber 
has been made in Japan, Scandinavia and other countries and has 
resulted in great economy without detriment to efficiency and 
safety. 

No . 9—March 1938 . 

Science in Industry. 

Utilization of Molasses as Road-making Ma¬ 
terial. 

The Imperial Institute o'* Sugar Technology at Cawnpore have been 
engaged for some time in experiments for converting molasses 
into an insoluble resinous product for use as road surfacing 
material. The Indian Trade Journal publishes an account of the 
process which is briefly described herein. The process consists 
of resinification of molasses with a mixture of coal tar and asphalt 
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in the presence of acids. Details of the process and of the method 
of application of the product for road building with costs, are 
given. 


THE ENGINEERING JOURNAL (CANADA). 

Vol. XX. 

No. 6—June 1937. 

Semicentennial Number. 

Irrigation Engineering. 

This is a resume of fifty years of irrigation in Canada. A history of the 
development of irrigation with brief references to irrigation works 
and agencies during the last fifty years is given. 


CIVIL ENGINEERING (NEW YORK). 

Vol. 7. 

No. 12—December 1937 . 

This issue of Civil Engineering is devoted mainly to general summaries of 
the papers presented at the meeting of the American Society of 
Civil Engineers held in Boston in October 1937. 

Let the Engineer Do His Job. Compton. 

The question of the relations of the engineer to the Government in res¬ 
pect of the analysis and administration of important public works 
projects is discussed in this article. If the engineer's expert 
advice is neglected in a public enterprise the nation is likely to 
suffer. For better administration it is necessary to effect im¬ 
provement in the technical quality of engineering services em¬ 
ployed, in the integrity of the engineers who are connected with 
Government work so that with the powerful backing of the engi¬ 
neering profession they may be able to oppose undue political 
pressure, and in a clearer distinction being made between political 
and social considerations on the one hand and engineering 
efficiency on the other. If the public is clearly and accurately 
informed of the conditions pertaining to a project, the govern¬ 
ment can protect itself from future criticism and the public 
is protected from improper exploitation. The Passamaquoddy 
Tidal Power Project is quoted as an example where failure to 
act on the above principles on the part of Government resulted 
in waste of public money. 

Asbbots of Public-Wores Construction. 

Gnticial reviews of public works projects in the hydraulic field were 
presented in four papers. These papers are briefly summariz¬ 
ed. 
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Hazards op Uneconomic Public Works. Riggs. 

This is the first of the four papers mentioned above in which the economic 
justification of certain large projects which have been taken up 
by the United States Government as relief undertakings is ques¬ 
tioned by the author. These include the Passamaquoddy Tidal 
Power Scheme, the Missouri River Project of which Fort Peck 
Dam now under construction is the main feature, and the Colum¬ 
bia Basin Project which includes the Bonneville and Grand Coulee 
Dams. 

The Florida Ship Canal and other Projects. Wilgus. 

In this article the author emphasizes the need of judging the merits and 
demerits of public works projects from the economic angle. The 
Florida Ship Canal is reviewed and its utter lack of economic jus¬ 
tification is shown. In the author's opinion the money saved 
from such uneconomic enterprises may be more usefully devoted 
to the construction of additional public thoroughfares for growing 
automobile traffic, thereby serving a greater need. 

Engineering-Economics and Public Opinion. Mead. 

The author says that many ill conceived and unwarranted public and 
semi-public works have been undertaken by the Federal adminis¬ 
tration since the beginning of the depression. The record of 
government in the field of industry is unsatisfactory and war¬ 
rants no further extension. The further entrance of Govt, 
into the hydroelectric power field is an immediate danger. 
Hundreds of millions of dollars have been wasted on navigation 
projects of no economic value, such as the Fort Peck Dam. The 
unified development of the Tennessee River for power, flood 
control, and navigation by the TVA is attacked by the author 
and it is shown that the scheme is uneconomic. He considers 
the Grand Coulee project to be absurd on economic grounds 
because there is no market for power and no demand for irrigation 
for years to come. 

Economic Advantages of Orderly Planning. Fay. 

The economic advantages of orderly planning in public works construc¬ 
tion are outlined in this paper. 

The Scientific Method in Earthwork. Gilboy. 

In this article Dr. Gilboy reviews the contribution of soil mechanics to 
the design of spread foundations, pile foundations, retaining 
walls, and earth dams. Modern soil mechanics has brought the 
application of scientific methods to earthwork engineering in 
place of the old rule of thumb methods. In the case of spread 
foundations, the concept of a bearing value depending only on the 
soil type had been the main consideration in design in the past. 
Today the well informed foundation engineer takes into con¬ 
sideration not only the soil type but also such factors as the size 
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and depths of foundation elements the nature and use of the 
structure, the allowable settlement and the effect of time. 
He has also many more tools at his disposal including better 
methods of exploration and testing. In the case of pile founda¬ 
tions, old ideas have undergone a radical change. The old for¬ 
mula for the bearing value of piles which was good enough in the 
days when pile driving operations consisted of driving wooden 
piles with a drop ha mm er is no longer adequate with the wide 
variety of piles and driving equipment used today. The idea 
that the behaviour of an individual pile will indicate that of a 
group is recognized to be obsolete and untenable. Few complica¬ 
tions arise in the case of pile foundations in cohesionless soils ; but 
if clay is present extreme caution is necessary because driving 
formulas and individual loading tests cannot be relied upon. The 
manner in which piles transmit their loads to the soil is still a 
very uncertain feature. 

In the case of retaining walls Rankine’s theory had held the field, and 
although originally the theory related to cohesionless soils, it 
was applied to cohesive soils as well. Scientific investigation has 
shown that the intensity and distribution of pressure on a re¬ 
taining wall vary considerably with the nature and amount of the 
deformation of wall and backfill and cannot be depended upon 
to correspond even approximately to the Ranlrine values except 
under very special conditions. Two examples are given to illus¬ 
trate that even with sand traditional methods of estimating earth 
pressure do not give a correct and complete picture. One refers 
to a deep cut in sand where the restraining elements were hori¬ 
zontal boards fixed between the flanges of H beams driven ver¬ 
tically with braces across the cut between the tops of opposite 
beams. As excavation proceeded boards were added succes¬ 
sively working downward. The bracings began to buckle as 
loads considerably greater than had been allowed for were thrown 
on the upper part of the retaining walls. The other case is that 
of a steel sheet pile cofferdam sunk in a sand deposit for the con¬ 
struction of a pier. 

Studies of seepage through and under earth dams have removed many 
misconceptions. It was generally believed that in a homoge¬ 
neous embankment on an impervious base the position of line of 
saturation depended on the permeability; the tighter the dam, 
the steeper the drop. Actually the flow pattern is a function 
only of the geometrical properties of the section and is indepen¬ 
dent of the permeability. Many engineers thought that the way 
to keep the saturation line within the body of the dam was to 
flatten the downstream slope. In reality the saturation line will 
always come out on the slope and in order to keep it within the 
dam it is necessary to make the section non-homogeneous and 
introduce a drain of greater permeability in the neighbourhood 
of the downstream toe. There is now a growing tendency to 
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recognize that it is not necessary to make all dams water-tight* 
The emphasis has shifted from the problem of stopping leakage 
to that of controlling it by leading it out of the dam through care¬ 
fully prepared channels. The importance of collecting field data 
on dams during construction and after completion is emphasized. 
Important advances have been made in the design of embank¬ 
ments on plastic and compressible foundations. An interesting 
corollary somewhat at variance with previous notions is that the 
attainment of maximum possible compaction in an embank¬ 
ment is not always desirable, too much compaction producing 
excessive swelling stresses. 

The Outardes Hydroelectic Project. Acres. 

Principal features of the design of a hydroelectric project on the Outardes 
River to supply power to a newsprint concern. The falls that 
provide the head comprise a reach of the river about a mile in 
length in which the drop is about 190 ft. The works consist 
of a concrete dam and intake on the Outardes River from which 
a wood-stave pipe line extends 5,960 ft. after which it connects 
with a steel pipe line 450 ft. long terminating at the surge tank. 
The wood-stave pipe is 17 ft. 6 inches in diameter the largest 
of the type ever built. The steel pipe is 18 ft. in diameter. Two 
steel penstock pipes take the water from the surge tank to the 
power house which is equipped with two vertical shaft turbines 
each rated at 35,300 H.P. One of the turbines will serve as a 
standby. The transmission line is 13j miles long. 

Basic Formulas for Combined Flexure and Witmer. 

Direct Stress. 

Some general formulas for problems involving combined flexure and 
direct stress are discussed in this article. They obviate the 
further application of the principles of differential equations 
which arise in the solution of such problems. 

Computing Maximum Moments from Moving Popper. 

Loads. 

The maximum moment at any given point on a span produced by a 
standard system of concentrated moving loads can be deter¬ 
mined quickly and accurately by the method described in this 
article. 

A Handy Slide-Rule Shortcut. Davidson. 

A method is described of obtaining the square root of the sum or differ¬ 
ence of two squares on a slide rule. 

Current Periodical Literature. 

Dams. 

Concrete Gravity. Raising of O’Shaughnessy Dam 85 ft. Western 
Construction News , December 1936. This article describes the 
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raising of San Francisco’s Water Supply Dam from 345 ft. to 
430 ft. above foundation. Design problems and construction 
procedure are reviewed, including artificial cooling of added con¬ 
crete, aggregate preparation, and abutments. 

Foundations. 

Stability of earth slopes. Boston Society of Civil Engineers Journal 
July 1937. Contains the following: Comparative review of 
methods proposed for analysis of stability of earth slopes; 
simplifying assumptions; measurement of constants describing 
shearing strength of soil; effect of seeping water ; effect of satura¬ 
tion and seepage ; surface cracking ; illustrative examples. 

Equipment, Materials, and Methods. 

Vertical Centrifugal Pump for Deep or Shal¬ 
low Wells. 

A new vertical close coupled motor driven centrifugal pump for general 
service in deep or shallow wells has recently been announced. 
This new pump meets the need for a small compact pump with low 
initial and operating costs for pumping water under high or low 
pressure at 6 to 60 gallons per minute. They are suitable for 
lifts up to 200 ft. deep. 

Vol. 8. 

No. 1—January 1938. 

A Foundation Primer. Feld. 

A rational basis of the treatment of foundations of small buildings is 
presented in this paper. Different classes of foundation soils 
are discussed and limitations and peculiarities of each arfe pointed 
out, and practical suggestions are made for dealing with them. 
Behaviour of sand under loading, precautions to be taken with 
foundations on clay, and the causes of settlement of structures 
are amongst the subjects dealt with. 

The Work of the TJ. S. Lake Survey. Pettis. 

The primary function of the U. S. Lake Survey is making charts of the 
Great Lakes for the convenience of navigation on the Lakes. 
Triangulation, soundings, discharge measurements, precise level¬ 
ling and topographic work are all a part of the routine field opera¬ 
tions. The Lake Survey problems and achievements since its 
creation in 1841 are described herein. 

Engineering Pioneering since John Smeaton. Kirby. 

John Smeaton the builder of Eddystone Lighthouse was the first man to 
subscribe himself a civil engineer. He carried out a number of 
important investigations in hydrostatics and the hydraulic 
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properties of lime. In this article leading developments in the 
field of civil engineering since his time from 1750 to 1900 are 
reviewed. 

Formula for Passive Earth Pressure. Andersen. 

A formula for passive earth pressure is discussed in this article. Passive 
earth pressure is defined as the opposition of cohesionless soil to 
lateral displacements of a vertical frictionless wall. The formula 
is useful in analyzing stresses in sheet piling driven into sloping 
banks. 

Book Reviews. 

Prof. Shoklitsch’s monumental work Wasserbau has been translated into 
English by Samuel Shulits and published by the American Society 
of Mechanical Engineers under the title of Hydraulic Structures . 
The work is in two volumes and covers hydrology, general 
hydraulics, dams, materials of construction, hydraulic machinery, 
water supply and irrigation works, soil mechanics, sewers and 
sewage disposal,^hydroelectric power plants, river improvement 
and flood control and inland waterways. 

No. 2—February 1938. 

The Manufacture of Asphalt. Abson. 

Asphalt is one of the world’s oldest and most useful materials of con¬ 
struction. Amongst its earliest applications was its use for 
water-proofing and for preservation against the elements, as for 
example in the encasement of mummies in Egypt. The deve¬ 
lopment of the processes of manufacture and the production 
processes and physical characteristics of principal commercial 
forms are described in this article. 

Machines and Methods for Canal Construc- Chadwick. 

tion, Colorado River Aqueduct. Archibald. 


The Colorado River Aqueduct is being built to carry a flow of 1,605 cu. 
ft. of Colorado River water to Los Angeles and twelve other 
cities in California. It consists of 62-8 miles of open canal, 
54 *5 miles of cut and cover conduit, 28-7 miles of siphons and 92 
miles of lined tunnel. The open canal section is concrete lined 
and has a bed width of 20 ft., side slopes of] : H, and a depth 
of 11*7 ft. This article deals with the construction of the open 
canal with special reference to the machines used for preparing 
the subgrades and placing concrete. The excavation for the 
canal was done by draglines. A special subgrade trimming 
machine was developed and is described. Concrete lining of the 
canal was placed monolithically by means of a large special lin¬ 
ing machine developed by C. W. Wood. It consisted of a stee 
form plate fastened to the underside of a trussed frame an 
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provided with feed hoppers and a motorized distributor car. 
The machine was drawn by power winches. The machine moved 
forward continuously, shaping the base and sides of the canal as it 
passed. Vibrators were used in this machine for vibrating the 
lining concrete. The rate of progress of the machine was about 
1 ft. per minute. The final finishing was done by hand by men 
standing on runways suspended at the back of the machine. Two 
coats of sealing compound were applied to the surface of the finish¬ 
ed concrete by a pneumatic sprayer. The approximate cost of 
the lining is $153,000 per mile. 

Soil Conservation in the Texas Blacklands. Hill. 

Enormous tolls are taken from farm lands each year by water and wind 
erosion, and the effects are reflected in soil depreciation and re¬ 
servoir silting. The work of the soil conservation service in the 
Elm Creek Watershed of Central Texas has shown that such losses 
and their effects are largely preventable. Among the methods 
found most effective are terracing, strip cropping, pasture fur¬ 
rowing, gully control by check dams, and encouragment of 
vegetation cover. These methods are briefly described and their 
beneficial effects are explained. 

Appraisal of Unit-graph Method of Flood Pettis. 

Estimation. 

A unit-graph is a hydrograph of a single flood on a particular river with 
the discharge plotted as ordinates to a horizontal scale that re¬ 
presents time intervals. In this article the author gives a critical 
analysis of the method with a view to determining its accuracy, 
advantages and limitations in its application to the determina¬ 
tion of certain facts concerning the flood characteristics of rivers. 
The conclusions are given. 

Variable Multiple-Weir Canal Drop. Buzzell. 

Lebsack. 

In designing the supply canal and power plants for the Central Neb¬ 
raska Public Power and Irrigation District, it was found neces¬ 
sary to provide drops into two of the regulating reservoirs which 
would safely handle a flow of 1,800 to 2,000 cu. ft. per second 
throughout a large range of tailwater levels. The ordinary chute 
type of drop with a stilling basin at its terminus such as is used 
for canal drops was considered unsuitable. Model experi¬ 
ments were carried out by the authors with several types of drops 
and ultimately a sloping chute with a number of weirs across it 
curved in the form of a parabola was found to be the most satis¬ 
factory in handling the required quantity of water without 
excessive turbulent action. 

Solving Quadratics by Slide Rule. Barnett. 

A method is given of solving a quadratic equation by the slide rule. 



Ora Readers Say. 

Importance op Study of Flow on Steep Slopes. Nelidov. 

This is a comment on an article entitled “ Flow on steep slopes ” in the 
September 1937 issue of this journal. 

Shortcuts in Use op Slide Rule. Curtis. 

This is a comment in amplification of the method described in the article 
entitled “ A Handy slide rule shortcut ” which appeared in the 
December issue of this journal. 

Current Periodical Literature. 

Dams. 

Concrete Arch Dam. Ruby Dam of Skagit River Project. Western 
Constr. News June 1937. Features of the dam and use of model 
tests in its design are described. 

Stilling Basins. New type of energy diffuser for hydraulic structures. 
Western Constr. News June 1937. Design of velocity reducer for 
spillway structures featuring bucket extended to horizontal posi¬ 
tion to produce roller action. 

Flood Control. 

Engineering and design for Los Angeles flood control. Military Engineer, 
July-Aug. 1937. Surveys and hydrologic studies; hydraulic 
design, structural design, description of laboratory. 


COLORADO SCHOOL OF MINES QUARTERLY. 

Vol. XXXII. 

No. 1—January 1937. 

“ Geophysical Studies 1932—1936 ”, 

The Application of Electrical Resistivity Tattam. 

Prospecting to Groundwater Problems. 

The Gish Rooney method of measuring electrical resistivity in geophysi¬ 
cal water surveys for the purpose of determining the presence, 
depth and salinity of water is discussed in this article. The 
author has worked out a method of ground water depth calculations 
from resistivity measurements by the electrical method which he 
explains numerically and graphically. The geological conditions 
“ under which satisfactory results are obtained with this method are 
discussed. Indications as to the degree of salinity are much more 
difficult to obtain and interpret by this method while depths to 
water may generally be calculated with a fair degree of accu¬ 
racy. 
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CURRENT FARM ECONOMICS, OKLAHOMA. 

Vol. 10. 

No. 2—April 1937. 

No. 3—June 1937. 

No. 4—August 1937. 

These bimonthly circulars contain information on the agricultural and 
economic situation in Oklahoma, yields of crops, index of prices 
and other matters mostly of local interest. 


ENGINEERING NEWS-RECORD. 

Vol. 119. 

No. 23—December 2, 1937. 

News op the Week. 

A report prepared by the New York State Power Authority and trans¬ 
mitted to the Congress by President Roosevelt, discusses the 
question of relative economy of steam and hydroelectric plants 
for electrical generation and comes to the conclusion that Federal 
hydroelectric schemes are definitely cheaper than steam plants. 

Comment and Discussion. 

In the issue of September 23 of the Engineering News-Record the 
following problem was offered for solution : “ A beam with fixed 
ends, having a clear span of 40 inches is subjected to a load of 
500 lbs. placed at the centre. The beam is 2 inches wide and 
| inch deep. Which type of beam, cast iron or steel, will 
deflect most under these conditions ? ” A number of solutions 
of this problem have been given indicating that a cast iron beam 
will deflect more than a steel beam. 

Algerian Dams of Placed Rockfill. Gutmann. 

Rockfill dams included in the current programme of the French Gov¬ 
ernment for irrigation development in Algeria indicate a trend 
toward standardization on new lines. The practice of loose 
dumped rockfill has been abandoned. The fill of all the new 
dams has been carefully placed by machine and by hand, and 
they are provided with heavy cut-off walls carrying inspection 
galleries in their entire length. Deep grout curtains are provided 
upstream of the cut-off walls. The upstream slope is faced 
with concrete or asphalt paving. The downstream faces have a 
slope of 4 to 5 and a liberal free board, of 13 ft. or more is pro¬ 
vided. The rockfill and impervious deck construction of the 
upstream face of four dams are described in this article. Prin¬ 
cipal features of the four dams are first described in brief. The 
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dams have crest lengths of 722 ft., 820 ft., 886 ft. and 1,510 ft. 
and heights of 146 ft., 92 ft., 233 ft. and 180 ft. respectively. 
Two of them are provided with reinforced concrete decking, 
while the other two have bituminous concrete decking of a 
flexible type owing to uncertain foundation conditions. 

The rockfill of all the four dams is virtually cyclopean rubble masonry 
carried up in horizontal layers. Foundations are described in 
brief and in general the sites indicated a complex geological 
structure consisting of every variety of unfavourable sub-surface 
material. The sections of the dams are plain trapezoids. The 
reinforced concrete decking of the upstream face of the Bakhadda 
Dam is described in some detail. This decking is of two course 
construction, the base slab being 12 in. thick and the top slab 
16 in. thick. The surface of the rockfill was first coated with 
a thin layer of gunite and painted with a double coat of coal 
tar. Over this the reinforced concrete base slab 12 in. thick 
was constructed. The reservoir was then kept filled for seven 
months to test the slab and effects of settlement. After this 
test, the reservoir was drained, the surface of the base slab was 
cleaned and painted with several coats of coal tar and the top 
slab of the concrete deck was constructed. This was 16 inches 
thick and was heavily reinforced. The joints consisted of 
V shaped copper strips fixed to the concrete with bronze bolts 
and screws. The bituminous concrete deck construction on the 
upstream face of the Ghrib Dam is also described in detail. 
The upstream face is first covered with a layer of special porous 
concrete 3 in. thick. Over this are applied two layers of bitu¬ 
minous concrete each 2f in. thick and this is finally covered with 
another layer of porous concrete 4 inches thick. The composi¬ 
tion of the bituminous concrete used is given and the equipment 
used in placing it is described with illustrations. 

The catchment areas, discharges and spillway provisions in the four 
dams are briefly described and it is mentioned that hydraulic 
model tests were carried out in deciding the final design of 
spillway structures. 

Long Culvert Built by Jacking. Scotzin. 

Describes working procedure and equipment used in jacking a 3 ft. 
diameter pipe culvert 210 ft. through a 66 ft. fill. The work 
was carried out to replace a 36 inch drainage pipe culvert through 
a 66 ft. deep road embankment in Pennsylvania which had 
collapsed just after it was erected. The jacking operations were 
started from the outlet end of the pipe on the up-grade so that 
any water pockets in the fill would drain out of the pipe by gravity. 
The operations consisted of cutting out the earth from 1 to 2 ft. 
in front of the pipe so that the hole was 1 to 2 inches larger than 
the diameter of the pipe. The pipe was then jacked up to the 
face of the cut. Three sets of miners worked in 8 hour shifts. 
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A track of grooved timber was laid in the bottom of the pipe 
for a small wagon to remove the excavated material Two 
fifty-ton jacks were used for jacking in the pipe. (See also 
Bulletin No. 8, page 93). 

New Streets of Grouted Brickbats. Small 

Old bricks broken by hand are being used as aggregate in cement 
macadam road construction in the city of St. Joseph, Montana, 
U. S. A. The broken bricks are laid between forms with expan¬ 
sion joints in place, compacted, and brought to correct profile. 
Cement sand grout of 1 : 2£ proportions is then deposited at a 
temperature of 70°F, Curing is done with wet burlap and straw 
and the pavement is kept closed to traffic for about a fortnight. 

Sewage Sludge as Fertilizer. 

A summary of the report of the Committee of Sewage Disposal of the 
American Public Health Association recently published is given 
in this article. The report calls attention to the possibility of 
wider use of sewage sludge as a fertilizer because of its nitrogen 
and humus content. Dijested sludge is comparable to farm 
manure. Fertilizing values of sludge are discussed and con¬ 
clusions arrived at from investigations and data collected on the 
use of sludge as fertilizers are given. 

New Aids to the Constructor. 

Relief Map Process. 

A company has been organized in Washington to produce relief maps 
and pictorial copies in quantities, using a new method which has 
recently been patented. Three dimensional duplicates are made 
by a special hydraulic press, and maps with a relief effect are 
prepared by photographing the model under a slanting light. 

Anti-corrosion Coating. 

A plastic material which can be sprayed on with ordinary paint spray, 
equipment for the protection of concrete, wooden, and steel 
structures against corrosion and electrolysis has recently been 
placed on the market. It is known as “ Amercoat ” and forma a 
strong bond to concrete, steel, and wood. 

No. 24—December 9, 1937. 

An issue devoted to buildings that express new trends. 

News of the Week. 

Road Research at High Level. 

• A brief review of the reports and discussions at the Highway Research 
Board meeting held in Washington in the first week of December 
is given herein. Soil problems, roadside development and 
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traffic safety were the main subjects discussed. Specific cases 
of foundation and embankment design were presented for dis¬ 
cussion including bridge piers, cofierdams and embankments. 
The discussions brought out a wide range of opinion on soil 
action, principles of design, and methods of investigating soil 
properties. Soil stabilization was also discussed including soil 
mixture grading 1 , chemical bituminous and cement admixtures, 
and factors affecting stabilization. Reports on engineering 
research embodied a number of interesting contributions to 
knowledge on vibration of pavement concrete, asphalt pave¬ 
ments, distribution of tyre pressure, strength of expansion joints, 
stresses on concrete slabs, and flexible pavement design. 

An introduction to Buildings that Express Bowman. 

New Trends. 

The editor in this article refers to new developments in building construc¬ 
tion as exemplified by a number of recent buildings some of 
which are described in the present issue. Some features of this 
trend are walls of pressed steel sheets and cement asbestos sheets, 
the use of glass blocks in walls, welded steel frames, acoustical 
ceilings, cellular steel floors, and concrete floors that act as 
radiators. 

Twenty-seven Forms of Glass. 

The office building of the Corning glass works in New York is described 
in this article. It is 100 ft. long by 27 ft. wide and is six stories 
high. The outside walls are of glass blocks divided into panels 
by extruded nickel silver trim. The interior walls are of 
smaller size glass blocks. Glass wool or fibrous glass is used in 
the wall expansion joints, as filler material in the air condition¬ 
ing plant, as insulation in hot and cold water pipes and in tile 
form as acoustical ceilings. Radiator grills are of solid glass 
rods, and the stairway balustrade is built of hollow glass rods 
and discs. Plate glass doors, illuminated glass panels and 
grills, glass toilet partitions, wireglass windows in the air con¬ 
ditioning plant, glass picture frames, glass screws and bolts, 
and silver glass tiles in the entrance lobby are among the other 
glass products used which add up to a total of twenty seven. 
The glass block units are made of pyrex glass, and 3,800 blocks 
are used to make up 80 per cent, of the exposed wall faces. 
Interesting features of the glass block wall construction are 
briefly described. The general scheme of air distribution is 
also described. Steam heating is used in winter with the air 
conditioning system, while cooled air is used in summer. 

Masonry Gives Way to Steel. 

The new research building of the American Rolling Mill Company 
at Middleton, Ohio, is described in this article. Notable features 
of this building are welded structural steel frames, walls of 
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flanged galvanized steel plates 6 inches thick, porcelain enamelled 
steel sheets covering the exterior wall surfaces, glass block 
panels in the exterior walls, 3 inch thick metal interior partition 
walls, insulated metal roof with acoustical cork insertion, and 
an up-to-date air conditioning plant. The foundations consist 
of simple concrete footings and the floor is a 5-inch 
concrete slab. The construction of walls and roof is described 
with illustrations and a general description of the air conditioning 
system is given. 

School without Windows. 

A new school building with glass block walls in a concrete frame which 
was recently completed in Elkader, Iowa, forms the subject 
of this article. The drawbacks of the usual designs of school 
buildings and the many advantages of the new design are stated. 
The building consists of a two storey reinforced concrete frame 
in which the floors cantilever beyond the columns at the exterior 
walls. The exterior walls of the building are of hollow glass 
block construction. The building is heated and air conditioned 
from a basement plant with distribution ducts placed in the 
ceilings. 

Getting Ready for Bigger Airplanes. 

A new building having a floor area of 308 ft. by 453 ft. and containing 
no interior columns is under construction for a company of 
aeroplane manufacturers. The structural steel framework is 
enclosed in walls of brick and gunite. Ten roof trusses of 303 ft. 
span placed 50 ft. apart form the roof structure. Details of 
floor and roof construction and other accessory works are 
described. 

Cleaning Air Electrically. 

A new type of electrical apparatus for cleaning air has been installed 
in a building in Chicago. The apparatus is designed to give the 
floating particles of dust in the air an electric charge. These 
particles are then attracted to an oppositely charged plate in a 
manner similar to that by which iron filings are attracted by a 
magnet. The apparatus is briefly described. 

Office Building without Precedent. 

The new office buildings of Johnson & Son, wax makers of Racine 
represents an entirely new form of architecture and construction. 
The main building is one large workroom 130 ft. by 210 ft, in 
plan and 20 ft. high. Girdling this room on three sides is 
mezzanine gallery 3 8 ft. wide and 7 ft. high on which are located 
the offices of the executive heads. The fourth side of the main 
room faces a lobby 30 ft. high. The exterior walls are 15 inches 
thick up to mezzanine level and Ilf inches thick above. These 



walls are of special deep red brick on the faces with concrete 
and cork in between. A special feature which is the invention 
of the architect are tall tapering columns of reinforced concrete 
which rise from the floor and fan out at the upper end in the 
form of a wide circular petal cap. The columns are spaced at 
20 ft. centres. The outside rim of the petal is wedge shaped to 
support a 2| inch concrete slab filling in the areas between 
adjacent column caps. Fine wire mesh is placed over the petals 
and a finish slab is poured on top. The exterior walls have no 
windows but at a level of 6 ft. above the floor a band of glass 
encircles the whole building. Another band of glass forming the 
cornice runs round the whole building at the junction of the wall 
with the roof. These glass bands together with glass insertions 
in the roof slab provide natural light. Artificial light is also 
provided. Rising from a tunnel below first floor level to high 
above the roof of the building are two circular stacks housing the 
air conditioning plants and ducts. These are described by the 
architect as “ two nostrils through which the workroom 
breathes ”. The columns are 9 inches thick at the base increas¬ 
ing to 18 inches at the top and are of hollow construction. 
The petals over these cloumns are 18| ft. in diameter. These 
columns are named “ morning glory ” columns. Details of 
walls, columns and roof construction are given with illustrations. 

No. 25—December 16, 1937. 

Comment and Discussion. 

Painless Square Root. 

A method of finding square root of large numbers with the slide rule is 
given and an example is worked out to illustrate the method. 

Twisted Bar Steel. 

The writer refers to an article on New York’s New Building Code pub¬ 
lished in August 19 issue of the journal wherein it is stated that 
the working stresses in cold twisted twin bars were 50 per cent, 
greater than allowed in ordinary reinforcing bars. He considers 
these stresses excessive and gives reasons in support of his 
opinion. 

Flood Runoff Formulas. 

The author of the original article with the above title published in 
November 25 issue of the journal gives some additional informa¬ 
tion regarding some terms occurring in the formulas presented 
therein. Some corrections in the article as printed are also 
pointed out. (See page 92 of Bulletin No. 8.) 

Concrete’s Permanency. 

The writer observes that in concrete bridges, many instances of dete¬ 
rioration in the superstructures have been noticed in spite of the 
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use of waterproofing methods. These defects will in tune 
become dangerous to the integrity of the structures. He is of 
opinion that there is an inherent weakness in the material 
concrete in itself as used in the past and as made today. For 
exposed superstructures concrete is no more permanent than 
wood or steel protected by treatment or painting. 

Operating County Roads for Safety. Smith. 

Principal features of highway maintenance and management in Wayne 
County are described in this article. Special attention is 
devoted to making the roads safe for modern traffic. 

Armored Steel Trestle. 

A trestle type steel bridge has recently been completed on the Colorado 
River below Parker Dam. Flood storage by Boulder Dam has 
decreased the maximum flood of the Colorado River from 200,000 
cusecs to 75,000 cusecs so it was possible to provide a shorter 
bridge at this site than under ordinary conditions. The super¬ 
structure consists of four 36 inch steel I beams 8 ft. apart placed 
on piers 63 ft. centre to centre. The piers consist each of a row 
of eight H section steel piles driven 50 to 60 ft. below the stream 
bed. From a depth of 3 ft. below stream bed upwards these 
piles are cased in concrete and a 6 ft. deep concrete diaphragm 
connects the eight piles above low water level to provide lateral 
stiffness. The abutments consist of concrete decks resting on 
two transverse rows of steel piles. Steel bearing plates are 
welded to the top of the eight piles forming the pier, and a con¬ 
crete cap carries the superstructure loads to the steel pile through 
the bearing plates. The decking consists of a 24 ft. wide 
concrete slab. Piling operations are briefly described, and 
bearing capacities with design loads are given. 

Modernizing Headwater Forecasting. Bernard. 

An efficient flood forecasting service has recently been established by 
the State of Pennsylvania for getting better advance warning of 
unusual floods on four rivers in the State. The watersheds of 
the rivers are relatively small with concentration periods of 2 to 6 
hours. Rainfall rates recorded as averages for 24 hours cannot 
be used in studies on watersheds of 50 to 500 sq. miles with 
short concentration periods. Therefore the first step in the 
programme was the establishment of about 130 rain gauge 
stations having 400 square miles as the average area served 
by each gauge. Fifteen additional streamflow stations were 
also installed. All the rainfall and streamflow stations are 
accessible over paved highways and experienced hydrologic 
engineers will travel on schedule visiting the stations, and 
charged with the duties of attending the gauges, assembling 
the charts and tabulating data for immediate use. The unit 
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hydrograph method will be used to estimate streamflow from 
rainfall within the limits of existing data (see page 84 of Bulletin 
No. 5). A number of “ index ” watersheds have been selected 
which will provide in the early stages of a storm an indication 
of which its actual runoff coefficient is likely to be. Daily 
estimates of runofi potentialities will be prepared based on 
discharges from index watersheds. Hydxographs will be 
prepared from streamflow records, and the propagation of the 
flood wave will be traced at the forecasting centre. The stream- 
flow will then be converted to river stage for points downstream 
for which the forecasting service is to be rendered. Recent 
developments in transmitting equipment will be used to bring 
to the forecasting centres data from distant stations of parti¬ 
cular interest and a telephonic stage transmitter which utilizes 
a standard telephone line will be employed. Anyone wishing 
to read the gauge calls a certain telephone number in the usual 
way. The circuit is automatically held open for 6 minutes 
during which he uses a stopwatch to time the interval between 
audible stage signals. Dividing the timo by a constant gives 
the gauge height to one hundredths of a foot. Another new 
development is the automatic radio stage transmitter which 
eliminates the hazard of wire line failure, and is being used 
successfully. 

Data from Road Research. 

Brief notes from papers presented at the Highway Research Board 
meeting held in Washington in the first week of December 
are given herein. A general review of the reports was pub¬ 
lished in the previous issue. These notes deal with road design 
in relation to speed, tyre pressure distribution, curving power 
of cars, soil stabilization, and concrete pavements. Methods 
of stabilizing earth roads with bituminous material and cement 
as carried out by a number of States are described and costs 
are given. In the case of concrete pavements, a study whs 
m&de of early heat liberation of cements of various types as 
related to strength. The studies indicated that fine grinding 
of cement increased the maximum rate of heat liberation and 
that the strength of the cement was proportional to the total 
24 hour heat liberation. Other subjects of investigation were 
corner stresses in slabs, bond strength of steel bars 3/8 to 3/4 
inch diameter plain and deformed, expansion joints and 
vibration of concrete. A diagram showing measured stresses* 
at the corner of a 6 inch concrete slab on clay subgrade under a 
comer load is given. Vibration of pavement concrete was found 
to be beneficial and results in saving of cement. Experiments 
were carried out to evolve a satisfactory filler for joints in brick 
pavements and a type of blended asphalt filler was found to be 
the best. Results of studies of 23 varieties of oil asphalts in 
respect of their physical properties are given. 
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No. 26—December 23 , 1937. 

News of the Week. 

Model studies of the Mahoning Dam, a major unit in the Pittsburgh 
Flood Control Project, will be carried out at the Case School of 
Applied Science. This dam is the largest of the nine dams 
included in the project and is of the gravity overflow type 800 ft. 
long and 150 ft. high. The model experiments will cost about 
$12,000. There will be 4 models : an enlarged section of the 
spillway crest and general profile of the dam to determine the 
best shape for the curvature of top of crest, and of the spillway 
basin at the foot ; an enlarged model of the sluiceway made of 
transparent material to study the flow through this ; a sectional 
model of the sluiceway for verification of results obtained from 
the transparent model; and a model of the complete dam which 
will be tested to co-ordinate the findings of the previous tests on 
models of details of the structure. 

Comment and Discussion. 

How Stiff is a Beam ? 

The beam deflexion problem offered for solution (see under Engineering 
News-Record, December 2, 1937) is analysed by the writer and a 
solution is indicated. 

Montana’s Lone Swingbridge. 

A temporary railroad bridge, which is under construction at Fort 
Peck Dam from materials available on the job, is described in 
this article. The bridge was erected as a swing bridge to allow 
for navigation of accessory floating plant being used in the 
construction of the Dam. The main span is a single track deck 
girder 120 ft. long fabricated from four 60 ft. girders taken from 
the old railroad bridge downstream of the Dam now filled in 
by the rising embankment. The span rests on a centre pier and 
two end piers, all of wood pile construction. When closed, 
its weight rests on all three piers ; when necessary to swing the 
bridge it is lifted clear of the end supports by four 50 ton ratchet 
jacks and then turned by cables pulled by a tractor on land. 
Details of lifting and swinging arrangement are described with 
illustrations. The wooden pile piers are also described. 

Servicing Grout Pump 3. Simonds. 

Minear. 

Recommendations for selection, operation and maintenance of grout 
pumps based on experience gained by the writers in grouting 
the foundations and contraction joints of six western dams built 
by the U. S. Bureau of Reclamation are given herein. Special 
precautions to be taken with valves and liners of pumps are 
mentioned and the necessity of occasional flushing with water 
is emphasized. It is also necessary to remove hardened cement 
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from inside and various chemical products reported to be very 
effective in dissolving hardened cement, thereby making its 
removal easy, may be used for the purpose. 

Grand Coulee High Dam. 

Plans have been announced and bids opened for the completion of the 
Grand Coulee Dam. The work already done includes excavating 
the foundations and placing concrete in the base of the dam. 
These works were characterized by some novel construction 
features such as freezing an arch of ice to stop a slide, and record 
speed in placing concrete with the aid of mechanical equipment. 
Plans for the dam have been revised several times since the incep¬ 
tion of the project. Final plans as now announced provide for a 
straight gravity concrete dam 4,000 ft. long flanked at the west end 
by a smaller gravity dam 500 ft. long meeting the main dam at an 
angle and housing the irrigation supply pumps. At the centre 
of the main dam will be an overflow spillway 1,650 ft. long con¬ 
trolled by eleven drum gates each 135 ft. long and 28 ft. high. 
Surmounting the spillway is a multiple arch reinforced concrete 
highway bridge. The non-overflow section will contain 18 ft. 
diameter penstocks for the power plant and if surmounted by a 
highway. Outlet works consist of sixty 8£ ft. diameter conduits 
arranged in pairs in three rows differing 100 ft. in elevation 
from each other. The section of the dam is trapezoidal. Drain¬ 
age and inspection galleries are provided. 

The project is a combined power, river control and irrigation scheme. 

Part of the power developed will be used in pumping water 

from the Grand Coulee Reservoir to an irrigation supply reservoir 

which is 600 ft. above present river level. The pumping plant 

located in the subsidiary dam will consist of twelve pumps each 

with a capacity of 1,600 cusecs and capable of irrigating 120,000 

acres. 

* 

The contractors have 1,460 calendar days in which to complete the 
work subject to a penalty of $2,000 a day for failure to do so. The 
total cost of the project will be $128,450,000 of which the dam 
alone will cost $118,123,000. Work on the balancing reservoir 
and canal system is not likely to commence until the dam is 
completed. 

The Grand Coulee Dam will create a reservoir with a capacity of 
10,000,000 acre ft. It is the key structure of the system of 10 
dams proposed by the Corps of Engineers for development of the 
Columbia River, and is the uppermost of the series. A brief 
history of the development of the project from the first investiga¬ 
tions up to the final plans is given. Sections of the dam 
showing details of penstocks, outlet pipes, and other features, 
and a diagram of the drum gate are given. 
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A New Stadia Technique. Oakey. 

In this article the author describes a modified levelling rod the use of 
which effects improvement in the speed and accuracy of stadia 
work. The levelling instrument also requires readjustment for 
use with this modified rod. The method of readjustment of 
instrument and the procedure used in taking stadia shots are 
described. 

Log-crib Bridges. King. 

Bridges across torrential streams for forest roads in Oklahoma were 
constructed of log cribs filled with stone. One such bridge is 
illustrated and it is mentioned that it has withstood floods IB 
to 20 ft. above them successfully. 

Bituminous Roads Studied. 

A brief review of the discussions and deliberations of the National 
Asphalt Conference which assembled at Memphis recently is 
given herein. Papers presented dealt with research problems 
concerning adhesion between bituminous materials and aggre¬ 
gates, weathering, hardening and cracking of asphalts, design 
of flexible surfaces and qualities of asphalts. Stabilization of 
base courses with bituminous materials was the subject of 
several papers. It was pointed out that bituminous materials 
that are most satisfactory for surfacing are not necessarily the 
best for base stabilisation. A stabilized material that has func¬ 
tioned satisfactorily as a wearing course, if subsequently covered 
with a bituminous material which eliminates evaporation losses, 
may fail completely due to softening resulting from the capillary 
rise of moisture. Details of the application of bituminous 
stabilization to roads in various parts of the U. S. A. were given 
in a number of papers. Cracking of the surface which was a 
chief cause of trouble in the past has been largely eliminated 
by seeing that the mixes are not overheated. Uses of asphalt 
other than for roads were the subject of four papers. These 
uses include asphalt mats for river bank revetment, asphalt 
paving for reservoir and canal lining, and for protection of earth 
dams from wave erosion. 

No. 27—December 30 , 1937. 

News of the Week. 

Colorado-Big Thompson Project Approved. 

The Colorado-Big Thompson Project which will divert water from the 
Colorado River through a 13 mile tunnel under the continental 
divide to provide water for irrigation for lands on the eastern 
slopes of the divide has been approved for construction. Be¬ 
sides the tunnel and canal system the project includes two 

* pumping plants and an initial installation for hydroelectric gene¬ 

ration with a capacity of 30,000 k. w. 
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the Municipal hydroelectric dam at Paw Paw, Michigan, failed due to 
water breaking through the sand foundations on which the 
dam stood, creating a hole into which the power plant and spill¬ 
way fell. The dam was a concrete structure 30 years old. 
Power house, spillway, water wheels generators, etc., completely 
disappeared and were found buried 15 ft. under water covered 
with sand. 

PlLKDRIVING IN DEBRIS FlLL. 

This article describes pile driving operations for the foundations of the 
west side express highway in New York city. This highway is 
being built on the extended shore line of the Hudson River 
which has been built up during the last century or so with stone 
filled cribs, rock fill and debris of all sorts. A previous article 
(see page 88 of Bulletin No. 8) dealt with caisson sinking for the 
foundations and the present one deals with the driving of about 
130 miles of steel pipe piles and concrete piles. Foundation 
conditions met with are described. Details of types of piles, 
sizes, and depths are given and the driving operations of various 
types are described. 

Worn Pavement Topped and Widened. 

This article describes the resurfacing and widening of an old worn out 
road in Indiana. The work consisted of widening the existing 
18 ft. road to 30 ft. by a new 12 ft. slab 9 inches thick at the edge 
decreasing to 7 inches 2 ft. from the edge, resurfacing the full 
30 ft. with a minimum 5 inch slab of reinforced concrete and 
building sections of 9-7-9 inch reinforced concrete pavement 
whore relocation was deemed advisable. About 2*3 miles are 
old brick pavement and 1 • 6 miles old concrete pavement. Sepa¬ 
ration sheets of tar paper were placed on the old brick surface 
and the new concrete was placed directly on the paper. The 
proportions of concrete used were: cement 620 lbs., sand 1,3^0 
lbl, small gravel 1,386 lbs., and large gravel 994 lbs., with water 
ratio varying from 27 gals, to 30 gals, for the above batch. 
Transverse expansion joints were provided 40 ft. apart, and are 
of \ in. pre-formed rubber with dowels. When the bottom of 
the expansion joint rested on the subgrade it was copper sealed. 
Curing was done with burlap and wet straw. 

Salvage from Sewage. Rudolfs. 

This article deals with the utilization of sewage for by-product recovery. 
Some of the present uses of sewage by-products include the 
utilization of sewage gas for power and plant treatment, the use 
of humus as a fertilizer, and the use of ash from incinerated 
material for road making and cement mixtures. Treated 
sewage is also used for fish culture, for irrigation, and for ponds, 
lakes, waterfalls, etc., in city parks. A number of possible uses 
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are indicated such as recovery of alcohol and organic acids» 
hydrogen and carbon. The attention of research workers is 
drawn to these possibilities which offer unlimited scope for further 
investigations. 

New Bock Drill Dust Control. 

A new method has been developed in New York for dust control in 
rock drilling work for the prevention of silicosis. The method 
depends on adequate ventilation at face of heading, and wet 
drilling. Details of equipment and operating methods are 
described with illustrations. 

Formulas and Tables for Computing Cylinder 
Intersections. Sack. 

Mathematical solutions of some of the more common cases of compu¬ 
tation of volumes common to intersecting cylinders are offered 
herein. Tabulated values for computation to a high degree of 
Accuracy with minimum labour are derived from the mathe¬ 
matical solutions. 


Vol. 120. 

No. 1—January 6 , 1938. 

Comment and Discussion. 

Salvage from Sewage. 

Four correspondents have stated their views in connection with an 
article by Dr. Rudolfs on by-product recovery from sewage. 
(See under Engineering News-Record, December 30, 1937 in 
this Bulletin). Instances of utilization of by-products as practiced 
in some States are given. One writer refers to the “ death¬ 
dealing ” characteristics of sewage which should be guarded 
against in the search for wealth from sewage. All the writers 
agree that great potentialities exist in the investigation of by¬ 
product recovery from sewage. 

A Statute for River Development. 

This article is an extract of the address of Mr. Arthur Morgan before the 
Interstate Commission of the Delaware River Basin in Philadel¬ 
phia in which he outlines a procedure for unified control of inter¬ 
state rivers. The first step is the establishment of a number 
of experienced and disciplined organizations which will see the 
problem as a whole without prejudice. Such organizations as 
state water control commissions, regional planning authorities 
and the national resources board are best suited for the purpose. 
The next rational step would be the enactment of a Federal law 
providing for the organization and administration of Federal 
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interstate water control districts. The law should apply to 
entire river systems or to independent tributary systems. It 
should be effective wherever two or more States make a compact 
agreeing to its terms and providing for its application. When¬ 
ever it should be desired to set up an interstate water control 
district for any watershed, a petition would be made to the 
Federal Court of Appeals of the district where the major portion 
of the watershed lies, asking for the organization of an interstate 
water control district. The court would decide whether the 
petition is adequate and if so would tentatively appoint a director 
or board of directors to administer the proceedings and a board 
of appraisers to determine benefits and allocate costs. The direc¬ 
tors would prepare a scheme and a working outline of policy 
including plans and estimates of construction. The entire 
project would then again be subject to judicial review and if it is 
finally approved, the district would be finally established. The 
financing of the work would be in accordance with the provisions 
of federal statutes and state compacts. The appraisers would 
allocate the costs in accordance with the benefits derived by the 
various parties. 

Grouting under an Earth Dam. 

This is a rolled earth and rockfill dam which has recently been completed 
on the Ogden River in Utah. It is 500 ft. long at crest, 61 ft. 
high above stream bed, and 102 ft. above the level to which the 
cut-off trench below it was excavated. The upstream slope 
is 3 : 1 covered with 3 ft. of rock riprap, and the downstream 
slope is 2f to 1. An open chute type concrete lined spillway 
controlled by three radial gates is provided on the right abutment 
rock and has a capacity of 10,000 sec. ft. The rock in both 
abutments is badly fissured and broken at the surface though 
quite solid underneath. A cut-off trench was excavated in 
the foundations and up the left abutment. A steel sheet¬ 
piling cut-off was driven to refusal in the cut-off trench. In the 
left abutment the sheet-piling was connected to bed-rock by a 
concrete wall. The cut-off was carried up the right abutment 
as a concrete wall from the end of the sheet-piling to the spillway 
structure. It was necessary to construct a system of tile drains 
in the cut-off trench to permit the placing of the earth embank¬ 
ment in the dry. These tile drains led to a central sump 
from which the collected water was pumped until the fill was 
sufficiently above the static head to cause no further difficulty. 
This drainage system was subsequently grouted and the work 
presented some unusual features. A description of the founda¬ 
tions and tile drainage systems is given. Numerous sand boils 
and springs developed on the floor of the cut-off trench and the 
remedial measures adopted are described. The grouting work 
in the foundations is described in detail and the results of the 
grouting operation are given. 
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Estimating Earth Pressures. Newmark. 

The author presents a simple graphical method by which vertical earth 
pressures caused by foundation loadings can be computed with 
speed and accuracy. The theory underlying the method is 
briefly discussed and the procedure for solving a problem is 
described. An example is worked out to illustrate the method* 

Industry Tats an Underground Lake. Maratta. 

Details are described of a new type of well constructed by the Timken 
Roller Bearing Co. of Ohio. The well consists of a vertical 
shaft 148 ft. deep from the bottom of which screen pipes have 
been driven radially in a horizontal plane. Previously vertical 
wells were in use but they had a very short life due to rapid 
screen incrustation caused by the highly mineralized subsoil 
water. The provision of radial screen pipes placed horizontally 
to collect the water exposes a large area of screen which makes 
it possible to maintain a low velocity flow through the screen 
openings as well as in the adjacent ground. There is also a 
relatively small drop of pressure between the water in the pipe 
and that in the nearby ground when withdrawals of water are 
made. Under these conditions it is believed that no substan¬ 
tial encrustation can take place and the permanency of the supply 
will be assured. Details of the vertical shaft and the radial 
pipe collectors are given and the procedure of construction is 
described. Operating results are also given. 

No. 2—January 13 , 1938. 

The Week’s Events. 

The Colorado-Big Thompson project which will divert about 300,000 
acre ft. of water annually from reservoirs on the Colorado River 
side of the Continental Divide to the basin of the south Platte 
River for irrigation, has been approved. The major item in the 
project is the Continental Divide tunnel 13 * 1 miles long, ft. 
in diameter with a capacity of 550 sec. ft. which will carry the 
water from the western to the eastern slope of the Divide. 
Water on the western slope will be stored in the Green Mountain 
Reservoir created by an earthen dam 258 ft. high and 1,000 ft. 
long at the crest on the Blue River, and the Granby Reservoir 
on the Colorado River which will be formed by an earthen dam 
223 ft. high and 720 ft. long. Storage on the eastern slopes 
will be provided by three reservoirs formed by earthen dams. 
Power will be generated on the eastern slope. 

Comment and Discussion. 

A few further comments on Dr. Rudolfs’paper on “ Salvage from Sew¬ 
age ” are published. 
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Modern Roadbuilding Practice. 

The new trends and methods in roadbuilding practice in America 
are described in a series of comprehensive articles as below : 

Grading Operations Multiplied. Harrison. 

Present tendencies in grade design necessitated by changes in design 
of highway line and profiles and in methods of fill construction 
are discussed. 

Better Surfacing Ahead. 

Notes by a number of experts on advances in constructing asphalt, 
brick, concrete, tar, and stabilized soil surfaces are given. 
For stabilized soil roads two general procedures are adopted : 
(1) providing the soil with coarse and fine material of the propor¬ 
tions and character required to produce stability and possibly 
supplementing this by adding chemicals that attract moisture ; 
and (2) incorporating water insoluble binder in fine grained or 
poorly graded soils, compacting the mixture and surfacing this 
base with a wearing course. For the first procedure generally 
deliquescent salts such as calcium or sodium chloride are used 
and for the second bituminous materials or cement are used. 
Intensive research has been carried out for the last three years 
on soil cement mixtures. It has been demonstrated that the 
compaction of a soil cement mixture to uniform maximum 
density at optimum moisture with sufficient cement incorporated 
for stability and durability will produce a roadway at low cost 
capable of carrying secondary road traffic successfully. Full 
laboratory testing however must precede construction to insure 
satisfactory results. Stabilization with salt (sodium chloride) 
has been tried in Indiana and results are described. 

* 

This Year’s RpAD Materials. 

This article summarizes improvements in the roadbuilding materials 
including brick, asphalt, concrete, crushed stone, sand, gravel, 
tar, etc. New applications are also described. 

Research Aids Increased. Kelley. 

This article describes important developments in laboratory and 
field experimentation in road materials during the past year. 
The study of the soil has become important in road engineering 
and the principles of soil mechanics are being put to practical 
use increasingly. 

Design Perfects Line and Profile. Toms. 

Trends in road design with regard to alignment, grades, curves, cross 
profiles and intersections are briefly summarized. 
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Roadbuilding Equipment Trends. 

Developments and improvements in road building machinery during the 
past year are described herein. 

No. 3—January 20,1938. 

News of the Week. 

Silt Transportation Course Offered at Iowa University. 

A graduate student course on the transportation of silt and detritus is- 
to be offered by the Department of Mechanics and Hydraulics 
of the Iowa University. The course will cover theory, analysis 
of observations, and sampling methods for studying the move¬ 
ment of suspended solids and bed load by flowing water. Engine¬ 
ering applications such as erosion of channels, retrogression below 
dams, and control of sediment in branching channels and in¬ 
takes will be emphasized. The course is offered by Prof. 
E. W. Lane, Associate Director of the Institute of Hydraulic 
Research and Prof. M. T. Mavis. 

Comment and Discussion. 

Comments on Dr. Rudolfs’ article dealing with salvage from sewage 
are offered by two correspondents. 

Deep Piers for Baton Rouge Bridge. 

A new highway and railway bridge is being built over the Mississippi 
River at Baton Rouge. Two of the main piers of this bridge 
will go to a depth of 180 ft. below low water level and a third 
will be 160 ft. The piers are being sunk by the sand island 
method. The pier foundations consist of concrete caissons 
which will be of cellular construction. For four of the piers 
which are deeper than the others, open dredging will be employed, 
the bottom being sealed with concrete. Factors determining 
the location of the site of the bridge axe discussed and a descrip¬ 
tion is given of the sand island method of sinking caissons. 
Brief details are given of the approaches and other subsidiary 
works. 

Progress on Central Valley Project. 

This article describes the progress of work on the Central Valley Project 
in California which was started last October. The first work 
undertaken was the construction of the first four miles of the 
Contra Costa Canal which is to be 50 miles long with a discharge 
of 350 cusecs at the head. The project includes two dams, 
preliminary investigations for fixing the location of which have 
been completed, and work is in progress on warehouses and houses- 
for the staff, etc. 
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Influence Lines by Moment Distribution. Krays, 

In this article a method is described of obtaining influence lines for 
the moments at the joints in continuous frames by the Hardy 
Cross method of moment distribution. 

New Test Data on Paving Brick. 

At the annual meeting of the National Paving Brick Association held 
recently discussions mainly centred on test results and tests 
in progress or to be undertaken. Research has been carried 
out and is in progress on paving bricks, and a design practice 
is being worked out that unifies the brick, the joint filler, the 
bedding course, and the base, into an integral structure. The 
research work so far carried out is briefly described. Analysing 
the reasons for adopting de-aired brick for paving the roadway 
of Lincoln tunnel in New York city, Mr. Bowden of the Port of 
New York Authority outlined comparative tests of de-aired 
brick and granite paving blocks. De-aired brick was found to 
be superior to granite as regards surface hardness, toughness, 
etc. 


No. 4—January 27 , 1938. 

Comment and Discussion. 

Profit from Sewage Treatment. 

Mr. Whitehead refers to Dr. Rudolfs’ article on “ Salvage from Sewage 9 * 
and says that the lure of making a profit out of sewage purifica¬ 
tion has caused much loss of public money in the past. The 
recovery of single by-products from sewage sludge is so beset 
with difficulties that he would regard with more favour efforts 
directed towards encouraging a back-to-the-land movement of 
the whole mass for fertilizing purposes. 

Recreation Da^ Built in Miami Reservoir. Eiffert. 

A low concrete dam submerged in times of flood has been constructed 
about 300 ft. above the Englewood flood control dam of the 
Miami Conservancy District. This dam creates attractive 
ponds in the Englewood Reserve, a recreational area of 900 acres. 
It is 150 ft. long and 9 ft. high. Hydraulic characteristics which 
determined the design of the dam are discussed and calculations 
for the design are given in outline. 

Equipment Passes in Review. Richardson. 

This article contains a description of all machines and materials on 
display at the 1938 Road show at Cleveland. These include 
excavators and loaders of various sorts, haulage units, rollers, 
concrete and aggregate equipment, equipment for bituminous, 
construction, compressed air apparatus, and pumps. 
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Hawaii Builds Long Rigid Frame. Bartels. 

A reinforced concrete rigid frame bridge with a main span of 126 ft. 
and two cantilever side spans of 28$ ft. each built on the Kauai 
Island is described in this article. The structure consists of 
three ribs of a uniform thickness of 2 ft. with depths varying 
from 4$ ft. at the centre to 9 ft. at the haunches in the main 
span, and 3$ ft. at centre and 8 ft. at the haunches in the canti¬ 
lever spans. The main girders have parabolic haunches. The 
analysis of the frame was made by the method of fixed points, 
and moments, shears, reactions, etc., were determined with the 
help of influence lines. A temperature variation of ± 30°F. 
and the effect of shrinkage, were considered in the design. 

New Aids to the Constructor. 

A new motor driven internal type concrete vibrator has been put on the 
market. It consists of an electric drive motor mounted on 
two small wheels, a variable length of flexible shafting and a 
vibrating tool which is to be immersed in the concrete. 

No. 5—February 3,1938. 


News op the Week. 

Record Ice Jam at Niagara Falls Wrecks 
Famous Arch Bridge. 

This article gives a detailed description of the failure of the steel arch 
bridge at Niagara falls due to the pressure of an ice jam in 
January last. The structure and its foundations are described 
together with a history of the site. The conditions leading 
to the failure and the nature of the failure are described with a 
number of photographs showing views of the wreckage. 

Steel Roof Support has 300-ft. Span. 

A three-hinged steel roof arch on cantilever arms having a span of 
300 ft. for a livestock arena is described herein. 

Big Stone Lake Level Restored by Whetstone 
River Diversion. 

Big Stone Lake is a recreational lake on the boundary line of Southern 
Dakota and Minnesota States. Its level began to fall some 
years ago. Recently a project has been completed whereby 
the waters of the Whetstone River are diverted through an 
artificial channel 4,100 ft. long to the lake which has been 
restored to its former level. Details of this project are described 
in this article. The Whetstone River is a tributary of the 
Minnesota River and was largely responsible for aggravating 
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spring flood conditions in the latter river. By its diversion to 
the lake a measure of flood control on the Minnesota River has 
also been provided. 

Progress in use of Treated Timber. Tratman. 

This article is a review of the proceedings of the annual meeting of the 
American Wood Preservers Association held recently. Various 
technical, economic, and commercial, aspects of the preserva¬ 
tive treatment of timber and the uses of treated timber were 
discussed. 


No. 6—February 10, 1938. 

Annual Review Number. 

An Editorial Review of 1937. 

The editor reviews the progress during 1937 in the United States in 
the field of engineering. Important developments in the field 
of river engineering included flood control planning for a number 
of rivers basins. The enormous reclamation programme included 
35 projects in 13 States on which 60 to 70 million dollars were 
spent during the year. The Columbia Basin project with its 
main feature the Grand Coulee Dam was the outstanding recla¬ 
mation project of the year. Fewer power plants were built 
during 1937 despite steadily growing demand. A number of 
imp ortant bridges including the Whitestone bridge of 2,300 ft. 
suspension span and the Baton Rouge Bridge on the Mississippi 
were started during the year. 

Status of Major Projects. 

Brief reports of progress made during 1937 on large construction pro¬ 
jects in the civil engineering field with notes as to work remaining 
to be done are given herein. The works mentioned include 
the Colorado River Aqueduct, the Parker Dam, the Conchas 
Dam, the Rio Grande Canalisation Project, San Gabriel rock- 
fill d*™, Bonneville Dam, the All-American Canal, the Central 
Valley Project, the Kendrick (Casper-Alcova) Project, the Fort 
Peck Dam, and the Grand Coulee Dam. 

Water Record of the Year. Hoyt. 

A summary of rainfall, river flow, temperature and water supply con¬ 
ditions in the United States is given in this article. A. map 
showing departure from normal of rainfall in various States is 
included. 


M2CBI 
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gUI V ETO OF ENGINEERING FIELDS. 

Eight authorities in special spheres of engineering activity herein 
present concise analyses and reviews of developments that have 
taken place during 1937, as below :— 

Progress in Structural Knowledge. Dewell. 

Reinforced concrete holds the largest promise of increased and wider 
use in structures, and European thought and practice are con¬ 
siderably in advance of the work of the conservative American 
engineer. The accomplishments of the French Engineer 
Freyssinet in the production of high strength concrete and in 
the pre-stressing of reinforcements deserve note. Some import¬ 
ant reinforced concrete structures completed during the year 
in America are mentioned. Progress in the field of structural 
steel, timber, and brick is described and an account is given of 
research in connection with earthquake resistance in buildings 
at various centres. 

Bridge Engineering in 1937. Gemeny. 

The majority of bridges constructed during 1937 were for highway 
service. Research and thought aiming at the improvement 
of the quality of concrete seem destined to broaden its use for 
bridges in future. A growing insistence on esthetic merit in 
bridges is noticeable. A number of special types of light-weight 
bridge floors have been developed. Efforts are being made to 
produce a cement which will consume all the water and 
expand in setting, thereby making possible a dense concrete of 
high strength. 

Water Supply and Treatment. Gayton. 

Hydraulic Knowledge. Stevens. 

Knowledge of hydraulics has made rapid progress during the past few 
years and the works of Prandtl, Von Karman, Nikuradse, Schil¬ 
ler, etc., which have brought to hydraulics an understanding of 
factors such as turbulence roughness, etc., have modified our 
conceptions of many hydraulic phenomena. Hydraulic models 
have become an indispensable too linking theory and practice. 
Throughout the world an astonishing amount of hydraulic 
research is under way, for the most part by models. The river 
studies carried out at the Waterways Experiment Station at 
Vicksburg have proved the possibilities of new methods of con¬ 
trol. The subject of toe scour at dams has been successfully 
tackled with models and the works of Rehbock, Bakhmeteff, 
Schoklitsch in this connection are mentioned. In the field 
of hydrology the most important development is the idea of 
predicting spring run-off on mountain streams by systematic 
snow surveys on their headwaters. 
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Survey of Sewage Treatment. Gaaocrigae, 

Floods and Flood Control. Knappen. 

January 1937 produced the most disastrous floods in the Ohio basin 
and a preliminary flood control plan was prepared. Further 
studies will be made before any of the works are finally adopted. 
Flood control works in a few other States which were under 
construction during the year are described in brief. 

Developments in Soil Knowledge. Gilboy. 

This article gives a summary of developments in soil mecahanics during 
the past year and of their applications to construction problems. 
An important step is the attempt to verify laboratory predic¬ 
tions by careful measurements of settlement in actual buildings. 
Tests are in progress in a building in Boston. Other investiga¬ 
tions include a study of the relations between the plasticity 
characteristics of clay and its compressibility in the undisturbed 
state, and studies of the stability of earth slopes. Taylor 
has analysed the effect of rapid lowering of water level 
against the face of a saturated slope. A more rational 
basis of design of earth dams proposed by the author 
of this article is being studied. Stability of cohesionless soils 
and the design of embankments on yielding foundations are 
other subjects which have been investigated, and are briefly 
discussed. 

Civil Engineering Research. Hollister. 

Progress in soils and hydraulic research, in analytical methods of stress 
determination in structures, and in railway and road research 
during the year are briefly outlined. 

No. 7—February 17 , 1938. 

Comment and Discussion. 

A European View on Sewage Salvage. 

Mr. Hkessener from the Hague comments on Dr. Rudolfs’ paper on 
Salvage from Sewage. In America the large sewage purification 
schemes constructed during the last few years are mostly of a 
purely destructive character and Dr. Rudolfs’ viewpoint is 
essentially a result of, or even a reaction to this development in 
sewage disposal in America. In Europe, the hope of salvage or 
even profit from sewage has long hampered the development of 
sewage purification and has not been beneficial to the cause of 
clean streams. The author considers that the production of 
such chemicals as mentioned by Dr. Rudolfs from other cheap 
materials of a less complicated and a more consistent nature 
has lately made so much progress and will make so much progress 
in the near future that sewage slugde would not stand a chance. 

j2 



110 


Bmtobial. 

Who Pays foe Power ? 

In the past when a power company built a dam across a navigable 
river thus improving its navigation, no part of the cost was 
charged to improved navigation. A few years ago, the govern¬ 
ment went into the power business and among other dams for 
power, built the Bonneville Dam which will serve both power 
and navigation. Recently the Federal Power Commission 
announced the way in which the cost of the dam is to be allocated. 
According to this allocation general taxpayers are to bear 45 
per cent of the cost because of the improvement in navigation. 
The editor questions the justification of allocating a substan¬ 
tial portion of the cost to taxpayers and discusses the question 
at length. 

Improving Lock and Dam Concrete. Rohwedder. 

Studies of concrete on the formation of air bubbles, causes of sand 
streaking, workability, cement requirements, strength, proper 
aggregate grading and the property of water retention of the 
cement, were made by the U. S. Army Engineers in connection 
with the locks and dams in the upper Mississippi River. These 
studies and their results are reported in this article. Factors 
which decrease the formation of air bubbles in vibrated concrete 
were determined from the tests. The property of water sepera- 
tion in cements was studied with various types of cement and 
it was found that the amount of water given off decreases as the 
fineness of the cement increases. Because of the increased ability 
of fine ground cements to retain water the new specifications for the 
works required the use of fine ground cement. The increased 
water retaining power of cement reduces the trouble from 
“ bleeding ” and sand streaking which make the surface of the 
concrete unsightly though the trength and durability remains 
unimpaired. The relation between the maximum size of aggre¬ 
gates and quantity of cement required to produce a given 
workability was also investigated, and the results obtained 
are given. Effect of curing temperatures on the com¬ 
pressive strength of concrete placed and cured in water was 
studied and the general conclusion arrived at was that higher 
water temperatures produce higher strength for concrete placed 
under water. If 24 hours of air curing can precede submersion 
maximum strengths arc obtained. 

Gottoh in Roadbtjilding. Myers. 

Cotton fabric for the surfacing of roads and airport runways, for curing 
concrete pavement and for lining irrigation ditches has been used 
in some 35 States during the last two years. These uses are 
described in this article. The fabric used is of a coarse mesb 
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with 9 to 12 threads per inch. An irrigation canal in Idaho 
has been lined with this fabric. The sides and bottom of the 
canal wen first covered with a coat of asphaltic material at the 
rate of \ gallon per square yard. The cotton fabric was next 
applied with 1 ft. of fabric extending beyond the upper edges 
of the slopes. The fabric was tacked down with metal strips. 
The fabric was then covered with two coats of asphaltic material 
at the rate of i gallon per square yard for each coat. It is too 
soon to forecast the results of this experimental lining. 

Concrete Viaduct Tested to Destruction. Butler. 

A reinforced concrete viaduct which skirts the base of a very steep 
slope recently gave way under the weight of a landslide. The 
viaduct consisted of continuous slab spans 14 inches thick 
carried on reinforced concrete bents spaced 14 ft. to 15 ft. apart. 
The details of typical characteristics of the failure are described 
in this article. A study of the collapsed structure indicates 
the forces in action due to enormous load, side thrust and impact 
in a structure. 

No . 8—February 24, 1938. 

The Week’s Events. 

Foundation Caused Dam Failure. 

Squeezing out of pockets of plastic material in the foundation caused 
the failure of Wyandotte County Lake Dam according to the 
report of a board of engineers appointed to investigate the failure. 
It was an earth dam with puddle clay core 1,550 ft. long and 80 
ft. high. It failed by slumping of the downstream bank for 
half the length of the structure. The underlying rock was found 
to be sound but the material overlying the rock was found to 
contain a large percentage of clayey soil. The failure resulted 
from a plastic movement of this overlying clayey soil under the 
load of the dam. The board reported that the dam may safely be 
^constructed if the base is widened from 500 ft. to 1,000 ft. and if 
the area underlying the downstream portion is cleared to 
bedrock. 

Studies of Beach Erosion. Brown. 

The Beach Erosion Board was created by an Act of Congress in 1930 
for the purpose of making investigations and studies on beach 
erosion problems. An experimental tank was constructed by 
this Board in which a model beach could be subjected to any 
desired variation of attack by model waves, tides and currents. 
It consisted of a concrete basin 24 ft. X 12 ft. X 3 ft. deep with 
arrangements to supply water at both ends. Waves in the tank* 
were produced by a plunger type wave machine moved by an 
electric motor. A tidal apparatus similar to a water stage 
recorder was developed to regulate tidal heights in the 
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tonic. The wove and tide producing equipments are briefly 
described with the manner of working them. A considerable 
number of preliminary experiments were carried out in order 
to arrive at a suitable scale for the model operations to be con¬ 
ducted in the wave tank. A comparison was made between 
the wave action and period in nature and in the tank, and ulti¬ 
mately a time scale ratio of 1 to 3 was arrived at for the model. 
The vertical scale was obtained by comparison of normal and 
storm waves in nature with model waves producing the same 
effect of backwash and having the same general appearance 
and came to 1 to 24. With the time and vertical scale obtained 
as described above, the horizontal scale was found from Froude’s 
law for model scale and came to 1 to 14*7. Some of the experi¬ 
ments carried out in the model tank are then described and in¬ 
cluded studies of beach erosion under wave attack, the effect of 
the additional factors of storm and normal tides on beach erosion, 
the effect of a vertical bulkhead at mean high water on the 
movement of beach sand, and the possibility of forming a barrier 
beach under wave action normal to the shore. 

Wave Tank Built at Washington. 

The experience gained in the tank studies described above led to the 
design of a larger tank 85 ft. * 24 ft. to provide much more 
flexibility in conducting erosion studies. Details of the new 
tank which is under construction, and of the improved tide 
regulating mechanism to be installed there are given. 

More on Salvage from Sewage. Gamer. 

In this article the author gives his views based on experience in England 
on sewage by-product recovery. Experience in England 
point to wider use of sludge as fertilizer and the desirablity of 
grease recovery. The presence of much grease is detrimental 
to the use of sewage sludge as a fertilizer. Mechanical processes 
for dealing quickly with fresh sludge seem to offer better pros¬ 
pects of a wider use of sludge as a manure. 

From Field and Office. 

Pulverizing Soil Samples. Litehiser. 

Description of a pulverizing apparatus for preparing soil samples for 
test which is used in the Ohio State high way testing laboratory 
is given herein. 


THE HIGHWAY MAGAZINE. 

January , 1938. 

This Bridge has “ Nine Lives ”. 

During the floods of 1937 a number of small bridges were undermined by 
the flood waters in the Ohio State. Amongst these were a number 
of corrugated plate arch bridges under a road in the Miami River 



Valley, vrhich were of 19 ft. span. Although the footings and 
headwalls were destroyed the large plate arches were not 
damaged. They were lifted out and used in other bridges whioh 
were under construction. 

JOURNAL OF THE AMERICAN CONCRETE INSTITUTE. 

Vol. 8. 

No. 5 — May-June 1937 . 

Notes on Inspection of Structures in Europe. Boase. 

The author describes briefly some important structures in Europe 
including bridges and buildings. In the construction of the 
Marine Station of Havre Harbour, “ treated concrete ” piles 
were used for the foundations. This new development in re¬ 
inforced concrete, due to Mr. Freyssinet, is briefly described. 
Treated concrete consists of a well proportioned mix, vibration, 
pressure and pre-stressing of steel. The manufacture of the 
treated concrete piles used is described, and other directions in 
which Mr. Freyssinet is utilizing his new product are mentioned. 
Other structures described include reinforced concrete bridges in 
France, and a few buildings in London, and other large cities of 
" Europe. 

Recent Developments in Foundation Design— Proctor. 

with Special Reference to Concrete. 

Recent advances in foundation engineering are described with reference 
to a number of recent major foundation installations which 
include the Caisson foundations of piers of San Francisco— 
Oakland Bay Bridge and of the Mississippi river bridge at New 
Orleans, and the foundations of the Palace of the Soviets in 
Moscow. 

Recent Developments in Pile Foundations. Upson. 

(For abstract see page 55 of Quarterly Bulletin No. 8.) 

Discussions on the following papers are also given. 

1. Effect of Plastic Flow and Volume changes on Design. 

2. Portland-Puzzolan Cement as used in the Bonneville Spillway 

Dam. 


JOURNAL OF THE AMERICAN WATER WORKS ASSOCIATION. 

Vol. 29. 

No. 7—July 1937. 

The Future of Water Allocation and Develop- Minard* 

ments in Interstate Agreements. 

Public and private water rights and the law with regard to interstate 
streams are discussed in relation to future developments of water 
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resources. Legal barriers put in the way of interstate agreements 
by local interests are discussed. A solution for better develop¬ 
ment of interstate rivers is also indicated and lies in Federal 
control and an association of state Commissions. 


ENGINEERING EXPERIMENT STATION NEWS, THE OHIO STATE 

UNIVERSITY. 

Vol. IX. 

No. 5—December 1937. 

Ohio Stream Flow, Flood-Flow and Drainage- Youngquist. 

Area-Size Relation. 

On the basis of data for the 1936 flood in Connecticut which exceeded all 
floods previously known in the history of the State, a curve 
showing discharges with reference to drainage area was obtained 
by Mr. Bigwood and from this curve he deduced an equation 
relating the discharge to the drainage area. In this article the 
author examines how far this curve is applicable to the discharges 
in Ohio which occurred during the January 1937 flood. He 
concludes that the curve envelops the maximum flood discharges 
in the Ohio occuring in 1937 but it does not do so in the case of 
the 1913 record flood in the Ohio. This shows that the equation 
obtained for discharge in terms of drainage on the basis of Con¬ 
necticut figures is not applicable to the Ohio river basin. 


PROCEEDINGS OF THE AMERICAN SOCIETY OF CIVIL ENGINEERS. 

Vol. 63. 

No. 10—December 1937. 

Earthquake Stresses in an Arch Dam. Nelidov. 

Bergen. 

" In this paper formulas are developed for determining the stresses due 
to the horizontal effect of an earthquake on an arch dam for two 
different conditions : first, the acceleration of the earthquake is 
assumed to occur along the canyon, that is horizontally up¬ 
stream ; and second the acseleration is assumed to occur across the 
canyon, that is horizontally at right angles to the first condition. 
The vertical effect of the earthquake is omitted from consideration 
because of its minor importance. Arches with hinged 
ends as well as with fixed ends are considered, and illustrative 
numerical examples are given. The derivation of the formulas 
are based on Castigliano’s Theorem of Least Work 
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Graphical Representation op the Mechanical Campbell. 

Analyses op Soils. 

A method of graphical representation of grain-size distribution of soils 
is proposed in this paper. A semi logarithmic co-ordinate system 
is used with the grain sizes plotted as abscissas on a logarithmic 
scale and cumulative percentages by weight plotted as ordi¬ 
nates. The author has plotted the results of mechanical ana¬ 
lyses of six types of soils selected from numerous samples. He 
explains the system of classification proposed by him with refer¬ 
ence to the mechanical analysis graph. Other methods of 
classification are also discussed. 

Economic Aspects op Energy Generation : A 

Symposium. 

Progress in the Generation of Energy by Orrok. 

Heat Engines. 

The author gives estimates of the total power producing machinery 
used in the United States in 1936 and discusses hours of use and 
kilowatt hours of work done annually showing the contrast 
between 1880 and 1936. The size and type of units with the 
average economies of various types of machinery are given. 
Tables are given for the cost of steam power. Internal 
combustion engines are discussed and possibilities of other 
mediums of heat supply are reviewed. It is concluded that 
steam will be the most used medium of power generation in the 
near future. 

Hydro-Generation of Energy. Rogers. 

“ This paper reviews briefly the important design features of modern 
high head and low head turbines; discusses the importance pf 
laboratory testing; points to six important mechanical improve¬ 
ments in turbine design made since 1925 and concludes with an 
examination of possible future developments such as the pumped 
storage plant and the use of propeller type turbines for higher 
heads” 

Improvements in the Utilization of Energy. Justin. 

Recent development in the increased use and decreased cost of electrical 
energy is outlined herein. The paper traces the development of 
long distance transmission, of regional power companies and of 
the co-ordination of steam and hydroelectric power development, 
and shows the effect of these factors on the utilization of electric 
energy. Attention is directed to peak load hydroelectric plants 
as a means of reducing the total cost of energy in a system 
including both steam and hydroelectric plants. 



122 


Cost of Generation of Electric Energy. Spora. 

This paper contains a general discussion on the cost of generation 
of electric energy and the cost of transmission and distribution. 
Economics of steam power and water power are discussed and it 
is shown that in most cases present day steam power can be pro¬ 
duced more cheaply than water power. The relative merits of 
hydro and steam plants are briefly discussed. It is shown that 
there is no economy in long distance transmission of electric 
energy and that sound economics require the location of gene¬ 
rating plant near the load. Costs of distribution are briefly 
discussed and it is pointed out that at least for residential and 
general factory use the cost of distribution is the major item in 
expenditure for service. In reviewing future trends in costs of 
generation and transmission of power the author concludes that 
trends are definitely downward. 

Social Implications of Technological Trends Freeman. 

in the Power Industry. 

“ The general effect of trends in energy generation on the level of living, 
un-employment, over-production, and population distribution 
are treated in this paper. A plea is made for a clear distinction 
between the business point of view and that of the social re¬ 
former ”. 

Electric Power in Economic Perspective. Thresher. 

The author discusses the effect of public and private ownership on the 
progress of power industry and deals with the economic factors 
in the growth of power industry. 

Vol. 64. 

No. 1—January 1938. 

Stream Pollution in the Ohio River Basin : A 
Symposium. 

The following papers are included.— 

Surveys for Stream Pollution Control. Streeter 

Low-flow Regulation by Pymatuning Reser- Ryder. 

voir. 

This reservoir has a capacity of 8,365 million c. ft. and has been built 
in north western Pennsylvania. The primary purpose of the 
reservoir is to conserve water during the winter and a spring 
months with the object of regulating the flow of the Shenango 
River and the Beaver River of which the former is a tributary, 
during periods of low flow. An augmented regular water supply 
was badly needed to meet the requirements of public water supply, 



m 


sanitation, industrial water supply, navigation and power in 
the valleys of the two rivers. Flood control in the valleys is* 
also provided for by the reservoir. Prior to the construction of 
the reservoir the construction of sewage treatment plants in the 
valleys was contemplated in view of low flow and increased load 
on filtration plants. Such treatment was considered unneces¬ 
sary after the construction of the reservoir because the increased 
regulated supplies in the rivers would provide dilution water in a 
quantity sufficient to assimilate reasonably treated sewage and 
industrial wastes. Tests are being made to determine the mini¬ 
mum flow required for dilution purposes and the criterion for 
future release from the reservoir will be the requirements for 
sanitation and public water supplies. The effect of the reser¬ 
voir in reducing flood crests at some points in the valley below 
are discussed and it is shown that the reservoir was successful 
in reducing flood discharge in the rivers during the floods of 
March 1936. 

Sanitation Problems Incidental to Floods. Stevenson. 

Planning of water works subject to danger from floods, and emergency 
work to be done by the sanitation staff during and after floods are 


outlined in this paper. 

Progress in Pollution Control in the Ohio Tisdale. 

River Basin. 

Planning for Pollution Control at Pitts- Davis. 

burgh, Pennsylvania. 

Stream Pollution Problems at Cincinnati, Root. 

Ohio. 

What can be done about Stream Pollution > Wolman. 

Preliminary Design of Suspension Bridges. Hardesty. 


Wessman. 

A rapid and accurate method of analysis for the preliminary design of 
the stiffening trusses of suspension bridges is presented in this 
paper. Hitherto three methods of analysis have been in use: 
the elastic theory method, the deflection theory method, and the 
trigonometric series method. The first method is now obsolete 
and its equations are misleading and erroneous. The second 
method, though exact, involves long and tedious computations 
of a complicated nature. The third method is also lengthy and 
involved but the authors have modified it and have developed 
a number of equations from which an analysis may be made 
quickly. A detailed description of the method is given, 
together with the equations derived. Computations illustrating 
this preliminary design method are worked out for the Tribo¬ 
rough suspension bridge. 
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Structural Behaviour op Battle-Deck Floor Lyse. 

Systems. Madsen. 

Results of two years of investigations of the behaviour of battle-deck 
flooring for bridge decks are reported in this paper. Four one- 
third size models and one full sized floor panel were tested under 
the action of a concentrated wheel load. The battle-deck 
‘flooring acted as an integral unit distributing the wheel load over 
various stringers. The plate acted with the stringer so as to 
form a T beam which if taken into account in design would result 
in an economy of 10 to 15 per cent. The test results give a 
basis on which to formulate a rational design method for battle- 
deck floor systems. 

Relative Flexure Factors for Annalyzing Stewart. 

Continuous Structures. 

“ An effective method of analyzing the movements in continuous 
structures by using the geometrical properties of elastic curves is 
offered in this paper ”, 

Water-Hammer Pressures in Compound and Angus. 

Branched Pipes. 

In two previous papers, the author has derived the principal equation 8 
for water-hammer and has given the theory in some detail- 
This paper gives an outline of the theory and explains a graphical 
constructions for the solution of water-hammer problems in 
pipes. Illustrations are given of the applications of this method 
to parallel pipes, pipes with dead ends, surge tanks in systems, 
pipes leading from reservoirs and having two branches, the effect 
of gate closure on turbine and draft tubes and a pumping system. 
In all these cases variations of pressure and velocity with time 
is found for various points in the system. Experimental studies 
confirm the accuracy of the method. 

No. 2—February 1938. 

Engineering Economics and Public Works : A 


Symposium. 

The following papers are included : 

Advantages op Orderly Planning. Fay. 

Inpluence-of Public Opinion. Mead. 

Hazards op Uneconomical Construction. Riggs. 

An Appeal to Reason. Wilgus. 


For Summaries see under “ Civil Engineering ” (New York) in this 
Bulletin. 
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Flood Routing. Rutter, 

Graves. 

Snyder, 

“ A method used for routing floods through the Tennessee River is 
described in this paper. First, a method for routing floods in 
the natural condition from Knoxville, Tenn. to the mouth of 
the Tennessee River was developed and then the procedure was 
adapted to routing through the reservoirs of authorized and pro¬ 
posed projects 

The river was divided into seven reaches. In routing a flood through a 
reach it is necessary to know (1) total inflow into reach (2) profile 
of water surface at any instant (3) storage under the profile. 
The storage equation “ inflow minus outflow equals change in 
storage ” is then applied to the reach and the solution of the 
equation gives the outflow. Total inflow into each reach was 
determined day by day from the calculated outflow of the adja¬ 
cent upstream reach, published discharges of metered streams 
flowing into the reach and an inflow estimtated from rainfall on 
the unmeasured areas draining into the reach. Total flood 
volume at each dam site was assumed to be known. The storage 
in the reach for various flows was determined from topographic 
maps and cross sections of the river valley in conjunction with 
profiles determined from backwater curves. The outflow was 
then derived from the relation between storage and discharge for 
the reach. 

The general procedure is described and a detailed example is worked 
out for one reach. The method is useful in studying past floods 
and in forecasting flows for desirable operations of dams as 
future floods occur. 

Design of Pile Foundations. Vetter. 

“ It is intended in this paper to prevent rational methods for the deter- 
mipation of stresses in the individual piles of a pile foundation 
which supports a rigid structure such as a bridge pier' or a 
hydraulic gate pier ”. 

The investigation is confined to pile foundations having all piles parallel 
and symmetrical with respect to a vertical plane of symmetry 
and to structures in which the resultant of all outside forces 
including dead loads, is located in the plane of symmetry. Three 
types of pile foundations are invastigated : 

(a) foundations consisting of two pile groups, all piles in each group 
being parallel with each other, 

(b) foundations having all piles symmetrical about a vertical line 
and 

(c) piles in more than two directions and not parallel with each other. 
Formulae for the various cases are developed. An actual 

example of a reinforced concrete pile bent is worked out to 
illustrate the methods described in the article. 
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1?LOOD-PROTECTION DATA. PROGRESS REPORT OP 

the Committee. 

This report sets forth the progress made in the collection of flood data, 
mentions some of the important techinical reports concerning 
floods that have been published during 1937, and reviews the 
position with regard to the publication of floods data in a syste¬ 
matic form making certain recommendations. The effect of 
meteorological conditions on floods is discussed and it is mentioned 
that a group of specialists had been organized by the U. S. 
Weather Bureau to undertake systematic research work relating 
to the meteorology of floods. The Committee emphasizes the 
need of detailed information regarding large floods in respect of 
meteorological conditions, synchronism in the arrival of flood 
crests from tributaries, flood heights noted on permanent 
structures, and extent of flood damage. The importance of 
collecting data pertaining to cloudburst floods is also stressed. 

Discussions on the following papers appear 

IN ONE OR MORE ISSUES OF THE PROCEEDINGS 

of the American Society of Civil Engineers 

GIVEN ABOVE :— 

Graphical Distribution of Vertical Pressure 
Beneath Foundations. 

Progress Report of the Committee on Flood- 
Protection Data. 

National Aspects of Flood Control : A Sym¬ 
posium. 

Pressures Beneath a Spread Foundation. 

Effect of Dowel-Bar Misalignment Across 
Concrete Pavement Joints. 

Soil Reactions in Relation to Foundations on 
Piles. 

Pre-stressed Reinforced Concrete and its 
Possibilities for Bridge Construction. 

The Design of Rock-fill Dams. 

Design of Reinforced Concrete in Torsion. 

Economics of the Ohio River Improvement. 

Practical Application of Soil Mechanics : A 
Symposium. 

Hydraulic Tests on the Spillway of the Madden 
Dam. 

Economics of Highway-Bridge Floorings of 
Various Unit Weights. 
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Practical Use of Horizontal Geodetic Con¬ 
trol. 

Solution of Transmission Problems of a Water 
System. 

Interaction between Rib and Superstructure 
in Concrete Arch Bridges. 

Flow' Characteristics in Elbow Draft-Tubes. 

Measurement of Debris-Laden Stream Flow 
with Critical-Depth Flumes. 

Graphical Representation of the Mechanical 
Analyses of Soils. 

Economic Aspects of Energy Generation : A 
Symposium. 

Stream Pollution in the Ohio River Basin : 

A Symposium. 


THE RECLAMATION ERA. 

Vol. 27. 

No. 12—December 1937. 

New Contract Covers Completion of the Grand Hutton. 

Coulee Dam. 

Some features of the Grand Coulee Dam which is being constructed 
on the Columbia River are described in this article. This dam 
is the principal feature of the Columbia Basin Project which 
will ultimately irrigate 1,200,000 acres of rich desert land in 
Central Washington, regulate the flow of the Columbia River, 
and develop electrical energy to be used in pumping for irriga¬ 
tion and for several other purposes. The power plant at Grand 
Coulee will be the largest in the world with an annual capacity 
of 8,320,000,000 kilowatt hours of firm power and 4,200,000,000 
kilowatt hours of secondary power. The dam will raise the 
water in the storage reservoir about 300 ft. above the ordinary 
river level and pumps will raise it about 280 ft. more to a 
balancing reservoir from which it will flow by gravity to the 
lands to be irrigated. The dam will impound 10,000,000 acre ft. 
of water and the reservoir created will extend to the international 
boundary 151 miles away. Work done so far has included some 
unique construction methods and many world’s records in 
construction have been made. The world’s largest cofferdam 
extending 3,000 ft. and enclosing an area of 60 acres was con¬ 
structed to protect the construction area from summer floods. 
The sheet piling required for this cofferdam was 127 miles in 
length and totalled 17,000 tons in weight. Excavation at the 
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dam site exceeded 20,000,000 cubic yards. Over 2,000,000 
cubic yards of concrete have already been placed and 6,000,000 
cubic yards will be placed under tbe new contract for the com¬ 
pletion of the dam. 

Shasta Dam to be World’s Second Largest 
Concrete Dam. 

The Shasta Dam is the key unit of the Central Valley Project in Cali" 
fomia which will irrigate about a million acres in the Sacramento 
and San Joaquin basins. Construction of the dam will start 
after the reconstruction of 37 miles of the Southern Pacific 
Railroad now located within the proposed reservoir site, nego¬ 
tiations for which are now in progress. The dam will be a 
straight concrete gravity structure 3,100 ft. long and 560 ft. 
high creating a reservoir of 4,500,000 acre ft. capacity. In 
mass, it will be larger than the Boulder Dam but smaller than 
the Grand Coulee Dam which is under construction. The dam 
will serve a number of purposes, namely, irrigation, flood control 
navigation and power generation. The Shasta Dam is one of 
two large dams on the Central Valley Project. The other, 
Friant Dam on the upper San Joaquin River will be 3,300 ft. 
long and 260 ft. high, creating a reservoir of 450,000 acre ft. 
capacity. 

Deschutes Project is Approved. 

This project is designed to provide irrigation water for 50,000 acres 
of dry but fertile lands near Madras, Oregon. The principal 
features of the project are a dam on the Deschutes River designed 
to conserve and divert 209,000 acre ft. of water, a main canal 
65 miles long with a steel siphon 7,660 ft. long across the Crooked 
River, and smaller oanals and subsidiary structures. The 
dam will be an earth embankment 3,100 ft. long and 83 ft. 
high flanked by auxiliary embankments 14,900 ft. and 3,600 ft. 
long respectively. The main canal will be located largely through 
rock cuts and would require considerable concrete and gunite 
lining. 

Problems Peculiar to Irrigation Farming. Israelsen. 

Some of the problems of irrigation farming are discussed in general in 
this article. Storing water is one of the most important prob¬ 
lems and hundreds of millions of dollars have been spent for this 
purpose. Storage may be surface or underground. The 
problem of storage requires a comprehensive study of water 
resources and of distribution of water for irrigation. The means 
of conveying stored water from reservoirs to irrigated areas 
offer other problems with which the irrigation engineer has to 
deal. In the case of underground storage, the suitable capacity 
of pumps, the rate of pumping so as to avoid annual water draft 
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in excess of the annual recharge, and means of providing arti¬ 
ficial recharge are problems which have got to be faced. In the 
application of irrigation water to the fields every irrigation 
farmer is directly faced with problems of soil moisture, soil 
percolation and capillarity etc. Soils vary over a wide range 
and their properties have to be studied to derive the greatest 
benefit from the irrigation water available. The agricultural 
engineer’s assistance is necessary for the farmer to find the 
methods and procedure that will assure highest efficiency 
with economy. The farmer must know how much moisture 
there must be in his soil so that his crops can grow satisfac¬ 
torily. He must learn to interpret the appearance of his crop 
with respect to its water requirement and should know how 
long it will take him to fill the capillary reservoir of his soil. 
He should be able to understand the elements and practices of 
water measurement. He must guard against rise of the water 
table and the consequent alkali menace by adequate under¬ 
drainage. The privileges peculiar to irrigation farming greatly 
outweigh the problems met with, and irrigation farming is now 
a permanent, sound and substantial branch of American agri¬ 
culture. 

Vol. 28. 

No. 1—January 1938. 

Dam Construction in Progress at the Begin- Swanton. 

ning of 1938. 

A brief account is given of the state of progress of the dams under con¬ 
struction by the Bureau of Reclamation. These include concrete 
and earth dams of various types. The dimensions are given 
and the work done so far is described. 

First Concrete Placed in the Marshall Ford 
Dam, Colorado River Project, Texas. 

Concreting has started at this dam. The principal features in the 
construction plant are an aerial tramway 1£ miles long for 
transporting aggregate from the gravel processing plant, a 
gravel washing and classifying plant, a mixing plant, automatic 
weighing and batching devices, and a stiff led derrick for placing 
concrete. 


SOIL SCIENCE. 

Vol. 43. 

No. 3—March 1937 . 

Sampling Soil for the pH Determination. Eddins. 

Scoville. 

A soil sampler, which has proved to be very useful and convenient in 
taking samples from the upper 8 inches of sandy soils for the 
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determination of pH values by the quinhydrone method, is 
described in this article. 

JOURNAL OF THE COUNCIL FOR SCIENTIFIC AND INDUSTRIAL 

RESEARCH, AUSTRALIA. 

Vox,. 11. 

No. 1—February 1938. 

Experiments on the Use op Timber in Structures. 

The use of timber for structural purposes has greatly increased, 
particularly in Germany and the United States. Dry or par¬ 
tially dry softwoods are used for structural purposes overseas 
but in Australia slow drying green hardwoods are almost in¬ 
variably used. An important problem to be investigated is 
the unsightly sagging of timber beams under long continued 
loading and a preliminary series of experiments to obtain data 
for use in design has been initiated. 

THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE, VICTORIA, 

AUSTRALIA. 

Vol. XXXV. 

Part 7—July 1937. 

Irrigation op Sultanas in the Swan Hill District. Penman. 

Skene. 

Walters. 

Soil moisture properties and irrigation practices are investigated in this 
article for a number of soil types carrying sultanas in the Swan 
Hill District. Rate of loss of soil moisture and efficiency of 
irrigation as judged by the wetting of soil have been studied. 
Rational use of water and application of methods designed to 
improve soil permeability are discussed. Recommendations 
providing a basis for irrigation technique on individual soil 
types are given. 

JOURNAL OF THE INSTITUTION OF ENGINEERS, AUSTRALIA. 

Vol. 9. 

No. 11—November 1937. 

Thin Drag-spread Bituminous Road Surfaces. Mathieson. 

Gawith. 

This paper deals with thin bituminous road carpets laid on existing 
pavements or prepared bases. The changes in grading which 
occur in service arc discussed, with examples from existing roads. 
Theoretical gradings are considered and methods of laying are 
described, with costs. 
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No. 12—December 1937. 

Three Span Light Suspension Bridge over Karmalsky, 

Hastings River at Kinder Crossing, N.S.W. Britton. 

This paper describes a suspension bridge of three spans for light traffic. 
The central span is 220 ft. and the side spans are 88 ft. A 
special feature of the bridge is the trussed cables from which 
the deck is suspended, and no stiffening girders are provided 
at deck level. The trussed cables consist of an upper and a 
lower cable interconnected with diagonals consisting of two 
angle pieces rivetted together to form a start section. The 
diagonals and the cables are connected through gusset plates. 
Hangers for the deck are of round mild steel bars. The cables 
are anchored to mass concrete blocks buried in the approach 
embankments. The decking consists of timber planking on 
longitudinal timber stringers carried on timber cross girders. 
Piers consist of braced timber trestles supported on concrete 
blocks. The design of the trusses is described and method of 
calculation is given. 

Discussions and Communications. 

The Design and Construction of Composite Knight. 

Slab and Girder Bridges. 

Mr. D. F. O’Donoghue comments on the above paper published in 
January 1934 issue of this journal. An analysis of the final 
stresses allowing for normal forces between concrete and steel is 
made. 


Random Notes on Construction Costing. Jeater. 

A system of cost keeping of construction works is described herein. 
Points in its use and application are considered and the advan¬ 
tages and disadvantages are discussed. 

* 

Sinking of Small Sewage Pumping Station Henning. 

Caissons. 

The construction of the concrete sub-surface structure consisting 
of a circular concrete well of 14 ft. 6 inches inner diameter 
about 22 ft. deep of a number of sewage pumping stations is 
described. The sinking operations of the wells and the diffi¬ 
culties and problems encountered are detailed, with the methods 
of dealing with them. 

Vol. 10. 

No, 1—January 1938 . 

Nothing of interest to irrigation engineers in this issue. 
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PUBLICATIONS OF VARIOUS GOVERNMENTS, INSTITUTIONS, 

SOCIETIES, ETC. 

India. 


Central Government. 


Department of Labour. 

Roues Governing the Submission of Estimates 

TOR, AND THE CONSTRUCTION OF, IRRIGATION 

Works, the Cost of which exceeds the Powers 
of Sanction of Provincial Governments. 

Copy of a letter dated 22nd March 1929 from 
the Secretary to the Government of India, 

Industries and Labour Department, P. W. 

Branch, to the Secretaries to the Govern¬ 
ments of Bombay and Punjab, P. W. D., for¬ 
warding A COPY OF THE REPORT OF THE INDUS 

Discharge Committee, 1929. 

la a previous report the Indus Discharge Committee suggested the 
provisional adoption of a formula correlating discharges at any 
two consecutive points on a river. This formula was of the 
form of a linear equation. Subsequent considerations led to the 
conclusion that the relation between discharges at two conse¬ 
cutive points is a complex one and could not be correctly 
represented by a linear equation. Mr. Wilsdon, Scientific Re¬ 
search Officer of the Government of the Punjab, carried out some 
researches on this problem at the instance of the Committee 
and the conclusions arrived at by him are briefly summarized 
in the report. The effect of withdrawals in the Punjab on the 
river supply at Sukkur are then discussed on the basis of the 
data collected during the course of the gauging operations. 
The conclusion arrived at is that it would be unjustifiable to 
withdraw from the Indus at Kalabagh the perennial supply 
required for the Lesser Thai Project. On the basis of the date 
it is not possible to say that this supply can be taken without 
materially affecting the supplies allotted to the Sukkur Barrage 
Project. It is recommended that all idea of any new canal 
drawing its water from the Indus should be held in abeyance for 
10 years during which the gauging operations should be con¬ 
tinued. A certain small perennial supply not exceeding 1,260 
cusecs during winter months from 15th October to 20th April, 
can be made available for utilization in the Punjab from the 
tributary components of the river Indus. The Committee say 
that should the Government of the Punjab desire to proceed 
with the Haveli Project they see no difficulty in making avail¬ 
able the volume of approximately 7,500 cusecs required from 
20th April onwards. With regrad to the proposal for a dam 
on the Sutlej at Bhakra, the Committee are of opinion 
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that the quantity of water available is sufficient but the only 
objection which can be raised against it is its effect on the 
inundation canals in Sind. They recommend that in view of 
the complexity of the problem, the two Governments concerned 
should place two Superintending Engineers on special duty 
to make joint investigation and submit a joint report upon it. 
The committee also make certain remarks about the future work 
to be undertaken by the officers in charge of the gauging opera¬ 
tions and by the Discharge Committee. They recommend 
the appointment of a competent statistical staff by each of 
the local Governments concerned. 

In the letter forwarding the copy of the Committee’s Report to the 
two Governments, the Government of India have enquired 
whether the Provincial Governments are prepared to accept the 
recommendations of the Committee. 

Notes on Reinforced Brickwork, Yol. II. Brebner. 

P. W. D. Technical Paper No. 38, 1923. 

This volume contains illustrations, experiment tables giving data of 
tests, comparative tables, plates, curve tables, and plans of 
certain buildings actually constructed. 

Indian Stores Department. 

Failures of Railway Materials, Dealing Wraight. 

Chiefly with Ferrous Metals. Hinde. 

This pamphlet describes cases of failure of railway materials examined 
by the Metallurgical Inspectorate, Indian Stores Department 
and is compiled from official records of the Department for the 
information of railway officials, manufacturers of materials and 
others interested. 

Finance Department. 

f 

Public Works Account Code with Appendices, 

First Edition—Reprint, 1935. 

The accounts maintained in respect of Public Works transactions, the 
principles on which they are based and the procedure to be 
adopted in their maintenance, are described. 

Education, Health and Lands Department. 

Hand-book of Common Water and Marsh Biswas. 

Plants of India and Burma, 1936. Health Calder. 

Bulletin No. 24, Malaria Bureau No. 11. 

This publication deals with the characteristics, distribution, and life 
history of aquatic plants associated with malaria-oarrying 
mosquitoes. The methods of controlling the growth of such 
plants are also discussed. 
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CATALOGUE OF ClVU. PUBLICATIONS, GOVERNMENT 

of India, corrected up to 31st March 1937, 
with Monthly Lists of Additional Publica¬ 
tions from April 1937 to January 1938. 

Institution of Engineers (India). 

Bye-Laws of the Institution of Engineers 
(India). 


BENGAL. 

Department of Irrigation . 

Annual Irrigation Revenue Report for the 
Year 1935-36. 


This report briefly describes the activities of the Irrigation Department 
during the year. Important works which were under execution 
are mentioned and a list of other works carried out is given. 
The only important project which was under construction during 
the year was the Damodar Canal Project which is designed to 
irrigate 200,000 acres of paddy land. The work was practically 
completed during the year. Other works included the main¬ 
tenance of a large number of navigation canals and rivers, 
dredging of shoals, revetment work, maintenance of embank¬ 
ments, and the construction of some bridges. Financial results 
are given of some of the more important irrigation and navi¬ 
gation works. The surveys carried out by the Department 
include the aerial survey of a part of the Padma River, surveys 
of the Brahmaputra, Attarbanka, and Gumti, survey of a 
reservoir area for the More Reservoir Project and a survey 
for the Darkeswar reservoir project. Hydraulic data on im¬ 
portant rivers were also observed and recorded. The Anderson 
Weir which was damaged due to an unusually high flood in the 
Damodar in August 1935 was being repaired. Statements 
showing details of canals in the Presidency, capital accounts of 
irrigation, navigation, embankment and drainage works, receipts 
and recoveries, financial results of all works and administrative 
accounts are appended. 


Note by Mr. C. Addams-Williams, C.I.E., late 
Chief Engineer, Irrigation Department, 
Bengal on the lectures of Sir William 
Willcocks, K.C.M.G., on Irrigation in 
Bengal together with a reply by Sir 
William Willcocks, 1930. 


Sir William Willcocks delivered a series of lectures on M Ancient 
System of Irrigation in Bengal ” at the University of Calcutta 
in 1930. His contention was that the dead rivers of Bengal 
were artificial canals which once distributed the silt laden 



135 


floodwaters of the main rivers all over the country, fertilizing 
the soil and keeping off malaria. In recent years Bengal is 
troubled with the problem of devastating floods and the spread 
of malaria. Sir William Willcocks accused the Irrigation 
Department of Bengal for the present state of affairs which has 
come about during the last 70 years due to the failure of the 
Department to train the Ganges and other rivers. In the 
present note the Chief Engineer for Irrigation in Bengal has 
refuted the arguments put forward by Sir William Willcocks 
and holds that the dead rivers are merely channels of rivers 
which have shifted their course, a process which is well known to be 
associated with delta formation of rivers. Detailed replies are 
given to points raised in the lecture. 

A reply to the note by Sir William Willcocks is also included. 


Annual Report on Major Rivers in the 
Nadia Rivers Division for the year 1933-34. 

Annual Report on Major Rivers in the Nadia 
Rivers Division for the year 1934-35. 

Annual Report on Major Rivers in the Nadla 
Rivers Division for the year 1935-36. 

These reports contain information on general conditions, changes of 
course, bank erosion and formation of shoals relating to 13 large 
rivers controlled by the Division including the Ganges and Brahma¬ 
putra. Topographical details of the rivers are briefly described, 
important changes observed during the year are discussed and 
details of floods during the year are given. Data relating to 
cross sections at fixed sites, discharges and surface slopes observed 
by the Department are tabulated. An account of the naviga¬ 
tion features in the rivers is given and the causes of deteriora¬ 
tion of some reaches in respect of navigation are discussed. 
Work done in the training of shoals and proposed works for 
improvements in various rivers are mentioned. 

Annual Report on Major Rivers in the 
River Training Works Sub-division, Dacca 
FOR THE YEAR 1934-35. 

Annual Report on Major Rivers in the 
River Training Works Sub-division, 

Dacca for the year 1935-36. 

Annual Report on Major Rivers in the 
River Training Works Sub division, Dacca 
for the year 1936-37. 

These reports give a brief history, hydraulic features, and descriptions 
of any notable changes that have taken place during the year 
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for 20 rivers controlled by the Sub-division including the Padma, 
Meghna, and Brahmaputra. Details of shoals, erosion and 
the dredging work carried out are given. Navigation facilities 
in Idle rivers are described. Data of gauges recorded and 
water surfaces slopes observed are given. 

Annual Report on Major Rivers in the Khulna 
Sub-division and in the Fabidpur and 
Bakarganj Districts por the year 1934-35. 

Annual Report on Major Rivers in the Khulna 
Sub-division and in the Fabidpur and Bakar- 
ganj Districts for the year 1935-36. 

Annual Report on Major Rivers in the 
Khulna Sub-division and in the Faridpur 
and Bakaroanj Districts for the year 
1936-37. 

These reports describe changes in the principal features of certain 
major rivers in the Khulna Sub-division and in the Faridpur and 
Bakarganj Districts. Navigation features are described and 
data on tides, flood levels and hydraulic slopes as observed are 
given. Formation of shoals in some of the rivers and the 
consequent deterioration in navigation are discussed. 

Legislative Department. 

Bengal Act V of 1864 (The Canals Act, 1864) 

AS MODIFIED UP TO THE 1ST JANUARY, 1917. 

This is an act to amend and consolidate the law relating to the collec¬ 
tion of tolls on canals and other lines of navigation and for the 
construction and improvement of lines of navigation in Bengal. 

Bengal Act VII of 1866 (The Bengal Embank¬ 
ment Act, 1866) as modified up to the 18th 
February 1915. 

An Act relating to the acquisition of land for embankments and other 
matters relating thereto. This Act was modified by subsequent 
Acts. 

Bengal Act No. VI of 1873 (The Bengal Embank¬ 
ment Act, 1873). 

This Act provides for the better construction, maintenance and manage¬ 
ment of embankments and watercourses in Bengal. This Act 
was subsequently repeated in part by the Bengal Embank¬ 
ment Act of 1882. 

Bengal Act VI of 1880 (The Bengal Drainage 
Act; 1880) as modified up to the 1st July 1919. 

This is an act to provide for the drainage and improvement of lands 
in Bengal. Rules and regulations pertaining to schemes and 
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plans for the drainage and improvement of any tract of land 
are given. 

Bengal Act II of 1882 (The Bengal Embankment 
Act, 1882) as modified up to the 15th June 
1930. 

This is an Act to make better provision for the construction, mainte¬ 
nance, and management of embankments and watercourses in 
Bengal. Powers of Collector, procedure in case of imminent 
danger to life or property, powers of the engineer, acquisition 
of land and compensation, costs of works and apportionment 
thereof, penalties, etc., are embodied in the Act. 

Bengal Act No. II of 1902 (an Act to Amend 
the Bengal Drainage Act, 1880). 

Bengal Act No. IV of 1915 [The Bengal Em¬ 
bankment (SUNDARBANS) ACT, 1915]. 

This is an Act to extend certain enactments relating to embankments 
to the Sundarbans area. 

Bengal Act V of 1920 (The Bengal Alluvial 
Lands Act, 1920) as modified up to the 1st 
June 1935. 

This is an act to prevent disputes concerning the possession of certain 
lands in Bengal gained by alluvion or by dereliction of a river 
or the sea. 


Bengal Act XII of 1934 (The Bengal Waterways 
Act, 1934). 

This act provides for the maintenance and improvement of waterways 
in Bengal. A Board of Trustees invested with special powers 
fon carrying out the objects of this Act was constituted by the 
Act, and is called the Bengal Waterways Board. Rules and 
regulations for the constitution of the Board, appointment of 
Chairman and Trustees, powers and duties of the Board, con¬ 
duct of business of the Board, execution of works by the Board, 
financial powers of the Board and other related matten are 
given. 

Bengal Act IX of 1936 [The Bengal Alluvion 
and Diluvion (Amendment) Act, 1936]. 

An Act to further amend the original Act of 1847. 

Catalogue of Government Publications Avail¬ 
able at Bengal Government Press, Alipore 
and Writers’ Buildings, Calcutta corrected 
up to 30th September 1937. 
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BIHAR AND ORISSA. 


Department of Irrigation . 

The Flood Problem in Orissa : A Prelimi¬ 
nary Note, 1937. Visvesvaraya. 

The Government of Bihar and Orissa appointed a Committee of three 
experienced engineers to investigate the flood problem of Orissa 
in 1927. The Committee made a detailed inspection of the area 
and submitted a final report in 1928, in which certain recom¬ 
mendations were made. This note discusses problems relating 
to floods in Orissa on the basis of the report of the Flood Com¬ 
mittee of 1928 and makes recommendations with regard to the 
action to be taken and measures to be adopted in dealing with 
them. The principal recommendations and conclusions of the 
1928 Committee are briefly summarized. The Committee were 
of opinion that flood control reservoirs on any of the reservoirs 
were not practicable. They recommended the abandonment 
of a number of canals which were originally constructed for 
irrigation in 1903-4. Suggestions were made for the opening 
up of some estuaries and constructing cuts through the sand 
dunes along the sea coast to allow of free passage of floods. 
New embankments were considered undesirable and certain 
existing embankments were recommended for abandonment. 
The Committee also recommended the appointment of a special 
staff for flood protection work exclusively. Very little has 
been done so far to give effect to the recommendations of the 
Flood Committee, the main reason being want of funds. 

The author of the present note emphasizes the need of a systematic 
investigation of the flood problem and the collection of hydraulic 
data for all the rivers. Particulars of areas requiring protection 
along each river should also be collected. He suggests the 
preparation of a preliminary estimate of costs of the various 
control works which have been proposed by the 1928 Committee 
as well as of other works which may be suggested in the course 
of future investigations. These estimates may then be reviewed 
by the Government who will decide upon the works to be taken 
uji first. 

With regard to the Flood Committee’s opinion that reservoirs are not 
practicable in any of the rivers, the author considers it necessary 
to investigate the question more fully. Flood control reservoirs 
are considered possible on enormous rivers like the Mississippi 
and the Ohio in America. Above the city of Hyderabad 
Deccan not far from the catchment of the Mahanadi, one of the 
principal rivers flowing through Orissa, two reservoirs were 
constructed which proved of great value for protecting the city 
from floods as well as for irrigation and water supply. The author 
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recommends the appointment of special staff for the investiga¬ 
tions outlined above, A Committee of three engineers consisting 
of the Chief Engineer of the Province and two expert engineers 
from outside to supervise the flood control investigation and 
survey work is also considered necessary. The author does 
not favour the abandonment of the irrigation canals as recom¬ 
mended by the Flood Committee because of their value in drought 
periods. The note concludes with a summary of the recommenda¬ 
tions detailed above and some general remarks on the manner 
of dealing with the problem. 

The Bihar and Orissa Irrigation Act, 1918. 

This is an act amending the Bengal Irrigation Act, 1876 which applied 
to the Province before its separation from Bengal. Amendments 
to some of the sections of the original Act as made are given. 

The Bihar and Orissa Private Irrigation 
Works Act, 1922. 

This act relates to the repair and maintenance of private irrigation 
works, regulation of the supply or distribution of water from such 
works, and their construction, extension, and alteration. The 
powers of Government with respect to private irrigation 
works are defined in the Act and procedure is laid down. 


The Bihar and Orissa Minor Irrigation Works 
Act, 1922. 


This act makes provision for the control of irrigational resources of 
rivers and for the construction, improvement, and maintenance 
by Government of irrigation works in the Province. 


Department Agriculture. 


Annual Report on Experimental Farms in 
Bihar and Orissa for the year 1935-36. 


This report describes the work done at twenty seven Government 
Experimental Farms in Bihar and Orissa during the year. The 
experimental work included manurial and varietal trials of 
sugarcane, paddy, wheat, barley and other crops. Irrigation 
trials included the determination of yields of different types of 
sugarcane on irrigated and non-irrigated land. Increasing 
attention is being paid to the selection of suitable early and late 
ripening varieties of cane and heavier yielding mid-season canes 
of higher sucrose content. 

Government of Bihar Catalogue of Publica¬ 
tions CORRECTED UP TO 31ST DECEMBER 1936. 
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UNITED PROVINCES. 


Department of Irrigation . 

Irrigation Administration Report op the 
United Provinces for the year ending 
March 31, 1937. 

The report contains financial results of irrigation works, areas irrigated 
during the year, results of navigation in canals, a description of 
rainfall and flood conditions in the irrigated tracts of the Province, 
an account of works completed, proposed, and in progress, and 
brief details of researches carried out. The research work 
included investigations of losses on canals and watercourses, 
lining of canals with various types of lining, silt theory investiga¬ 
tions, and experiments with various types of silt selective heads. 
Construction was nearing completion on the Ganges Canal 
Hydroelectric grid and Tube-Well Schemes, and progress was 
made with the Fyzabad Electricity and Gogra Pumping Scheme. 
Surveys were carried out in Mirzapur District and Rewa State 
to investigate the possibilities of generating power from the 
Vindhyan rivers. A few tube well schemes and river pumping 
schemes for the irrigation of the Eastern Districts were also 
investigated. The report is accompanied by a number of 
statements showing areas irrigated by canals and by crops, canals 
and reservoirs in the Province, financial results of irrigation 
works, assessment of water rates, and schedule of water rates. 

Project Estimate for Remodelling Mat and Rohatgi. 

Hathras Branches in the United Provinces, 

November 1936— March 1938. 

For Note see under Works Section in this Bulletin. 

Stab i li t y Diagrams and Calculations for the 
Ghagar Dam, Mirzapur Canals, United 
Provinces with a Note on the Leakage 
THROUGH THIS Dam. 

This is a masonry dam forming the Dhandraul Reservoir in the Mirza¬ 
pur District in U. P. It is a masonry structure 68 ft. high of 
trapezoidal section, the width at the base being 46 ft. and at 
the top 10 ft. The upstream face slope is 1 in 12 and the down¬ 
stream slope is 3 in 6. Stability diagram of the dam, and stress 
diagrams for different sections are given. The dam was tested 
for tension, crushing and sliding. 

There has been some leakage under the dam through the fissures in the 
rock on which the dam is founded, amounting to about 30 
cusecs. Grouting of the fissures in the rock near the upstream 
base of the dam resulted in half the leakage being stopped* 
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The geological formation consists of badly fissured rock in reefs 
of varying thickness dipping upstream at an agle of 30 degrees. 
The rock is of siliceous sandstone. 

Manual op Orders, Irrigation Branch, P. W. D., 

United Provinces op Agra and Oudh, Vols. 

I AND II. 

These volumes contain the administrative and executive rules and 
procedure of the United Provinces Irrigation Department. 
Volume I deals with the organization of the Department, duties 
of various officers, matters concerning establishment including 
transfers, leave, dismissals, resignations, etc., travelling allow¬ 
ance rules, rules regarding recruitment to services, powers of 
various officers, budget and accounts rules, rules for prepara¬ 
tion of projects, contract rules, office procedure and maintenance 
of registers and records, and land acquisition. Volume II 
covers legal and revenue matters including the Canal Acts with 
rules issued thereunder, rules for the guidance of canal magis¬ 
trates, distribution of water supply, assessment of rates, rules 
for the lease of land, and water rates in force. Appendices 
including list of registers and records to be maintained in various 
offices, schedule of owners and occupiers rates, and questionnaires 
for the guidance of officers when inspecting offices under their 
control. This is the fourth edition of the publication, corrected 
up to October 31, 1936 (together with up-to-date correction 
slips). 

Instructions on Repairs and Other Items for 
the Use of Canal Subordinates, Fifth Edi¬ 
tion, 1929. 

The instructions in this pamphlet are intended as a guide to subordinates 
in carrying out maintenance and repair work on canals. Speci¬ 
fications for limes, mortars, brickwork, concrete, pointing, 
plaster, pitching and earthwork are given in brief. Instruc¬ 
tions regarding maintenance of roadways on canals, canal 
bridges, clearance and inspection of channels, maintenance of 
banks of channels, silt clearance, outlets, jungle clearance 
and maintenance of drains are given. It includes rules for the 
maintenance of Inspection Houses and their furniture, etc., and 
maintenance of ironwork and woodwork at regulators. The 
duties of the subordinate in connection with regulation, discharge 
observations, attendance at officers’ camps, and on the occasion 
of transfer are stated. Instructions for maintenance of planta¬ 
tions and sowing new plantations are included. 

Catalogue of Publications issued by the 
Government of the United Provinces cor¬ 
rected up to 30th June 1937 together 
with Supplementary List for the Quarter 
ending 30th September 1937. 
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CENTRAL PROVINCES. 

Department of Agriculture. 

Report on Demonstration Work carried out 
in the Eastern Circle together with Re¬ 
ports on the Seed and Demonstration and 
Cattle-Breeding Farms of the Circle for 
THE YEAR ENDING THE 318T MARCH 1937. 

This report describes the activities of the Agricultural Department in 
the Eastern Circle of Agriculture in Central Provinces. Brief 
details of research work in connection with paddy, wheat, and 
sugarcane are given. Work at the demonstration farms is 
described with details of outturns of various crops grown. Profit 
and loss accounts of the farms are given. 

Catalogue of Publications, Government of 
Central Provinces and Berar, corrected 
up to 1st June 1937, with Supplementary 
List of Publications from September 1937 
to March 1938. 


PUNJAB. 

Public Worlcs Department (Irrigation Branch). 

Statistics of Irrigation Water Distribution 
and Working of Distributaries of the 
Canals in the Punjab for the year 1933-34. 

The following statements and diagrams relating to canals in the Punjab 
are included. 

1. Statement showing discharges, escapes, and water utilized 

during the year. 

2. Abstract of irrigation in acres in each district. 

3. Working statistics showing discharges, areas commanded 

and irrigated, duties, depths of water, and costs of main¬ 
tenance of canals distributaries and minors. 

4. Water consumption diagram. 

5. Statement of rainfall. 

6. Water supply diagrams. 

Hydrographs of rivers showing discharges at the sites of head- 
works of the various canals during the year are incl ud ed . 

Stoddard-Harvey Improved Irrigation Outlet, 

1918. 

This note describes the design and special features of a type of outlet, 
the discharge of which varies at the same rate as the discharge 
of the distributary varies above and below the full supply level 
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discharge. It consists of an adjustable orifice connected by a 
rectangular masonry pipe to a narrow broad crested weir which 
discharges into a flume. The orifice is fixed at the bed level of 
the channel. 

Harvey’s Irrigation Outlet, 1919. 

Mr. W. H. Harvey of the Punjab Irrigation Department designed a 
type of flumed outlet the discharge through which is independent 
of downstream conditions. This device is of special value in 
the case of a group of outlets in a distributary or a tail cluster 
of outlets on a minor or distributary. A sketch of this design is 
given and its use on a number of channels is described. The 
outlets were found quite successful. The particular advantages 
of this type are discussed, and the various other conditions in 
which it can be used with advantage are described. It acts 
as a semi-module outlet, can be used as a meter in any point in a 
channel, and is specially advantageous as a small or low fall of 
*3 to 1 0 ft. in a channel. It can also be used for holding up 
the discharge to required levels at any point in a channel 
is a good pattern of head for a heavily silting minor with a small 
available head into it, and for non-regulated minors. 

History of Balloki Headworks, Lower Bari 
Doab Canal for the year 1936-37. 

Bainfall conditions, floods, damage to works, changes in the course of 
the river, river training works, condition of upstream and down¬ 
stream floors of the barrage, repairs to guide banks, and repairs 
to subsidiary works are briefly described. 

History of Rupar Headworks, Sirhind Canal 
for the year 1936-36. 

Floods, damage to works, repairs carried out, condition of the river 
channel, changes in the course of the river, and damage and 
repairs to river training works are described. 

History of Rupar Headworks, Sirhind Canal 
FOR THE YEAR 1936-37. 

Contains the same information as the above for the year 1936-37. 

Interim Note on Lining Experiments for Haigh. 

Haveli Canal. 

This note gives brief details and results of experiments with a view to 
dertermine the most suitable type of lining for the Haveli 
Canal, the new project which is under construction in the Punjab. 
Three types of lining investigated were :— 

1. 4c* concrete lining with Sikhanwala ballast aggregate and 
1:4 cement mortar. 
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2. Two layers of 12* x 6' x 2' brick tiles with a 3/8 inch joint 

of 1:3 cement mortar. 

3. Same as the above with the tiles made from earth treated 

with Sodium carbonate. 

The tests were carried out in three tanks constructed on the Lahore 
Branch. They were situated on the left bank at a high level on 
spoil so as to obviate any danger of the results being affected 
by spring level. The tanks were 19' X 19' each with concrete 
walls 1 ft. thick, the percolation through which was considered 
would be negligible. A 3 ft. depth of water was provided for 
and the bottom of each tank was fitted with a 2 ft. graded filter 
sand over ballast on brick drains to ensure the absence of any 
pressure under the lining. The lining was laid on top of the 
filter, the edges being embedded in the walls for a distance of 

2 inches. Water surface levels were measured by a gauge placed 
in the tank capable of reading to 0 001 ft. Measurements were 
made tbrice daily at 9 a.m., 6 p.m., and 8 a.m., the water lost 
being made up between 8 and 9 a.m. 

In order to correct for evaporation a metal cylinder of about 18 inches 
diameter was arranged on brackets inside one tank with its top 
about 3 inches above the full supply level. The losses in 
the cylinder were measured daily and taken as representing 
the evaporation. Water in the tanks was obtained by pumping 
from the Lahore Branch. 

When the tank was first brought into use settlement occurred in the filter 
resulting in a crack between the walls and the floor. To remedy 
this a 3" X 3" triangular fillet was placed over the joint in all tanks. 
The results of the experiments are shown graphically, the daily 
absorption being reduced to cusecs per million square ft. The 
losses in the case of all the three types of lining decreased with 
time, rapidly at first and subsequently more slowly. Type 

3 gave the best result, the losses decreasing within two months 
to 0*5 cusecs per million sq. ft. which would correspond with 
2 cusecs for million sq. ft. under the 12 ft. head of the canal. 
The fall in losses may be attributed partly to temperature affect¬ 
ing viscosity but mainly to the pores in the lining becoming 
tamped with silt. To determine whether the same effect would 
be produced in r unnin g water, arrangements were made to 
produce a rotary motion of the water in the tanks with a velocity 
of about 3 ft. per sec. and no appreciable increase in losses was 
noticed. 

The results obtained justified the use of either of the tile linings but 
were not altogether satisfactory in view of the initial settlement. 
Various other types of lining were therefore tested in the tanks, 
each tank being sub-divided into four compartments by cross 
walls of the same construction as the outer walls, giving twelve 
tanks. These tanks were not provided with filters but a layer 
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of 2 ft. of sand was placed on the bottom on which the lining 
to be tested was laid. Altogether twelve types of lining were 
tested including stone concrete lining of various mixes, brick 
ballast concrete lining and brick tile linings with | inch and f 
inch joints in cement and lime mortars. One specimen each 
of the concrete and brick tile lining was constructed with vents 
with the idea that the vents would relieve any pressure occur¬ 
ring under the floor when the canal was empty and would be 
tamped with silt when the canal was running. The results 
of these experiments are also shown graphically, the best results 
being obtained with brick tile linings with i inch joint of mortar 
laid as plaster. The next best were the stone concrete linings. 
The effect of adding 10 per cent, lime to the cement is not very 
certain, being beneficial in the tile linings but deleterious in the 
case of concrete linings. The effect of pressure relieving action 
of the vents is still under investigation. Another point sug¬ 
gested was that the losses would be considerably increased if the 
subsoil water level were in contact with the underside of the 
lining and this point will also be further investigated. The 
brick tile lining with the joint laid as plaster, though satisfactory 
from the point of view of percolation, is not so good as regards 
strength owing to the inadequate bond between the upper layer 
of tiles and the plaster in the joint. Three further specimens 
were therefore designed with reinforcements consisting of \ 
inch rounds at 2 ft. centres in both directions running through 
the joints and the tiles. The tiles were specially moulded with 
grooves for the reinforcements. The joints were J inch and f 
inch. The results of two of these which have been tested so far 
are given. The form of lining finally decided upon consists 
of two layers of 2|* brick tiles with a cement mortar plaster 
of 1 : 2, and reinforcement in between. The lower layer of 
tiles will be laid on a bed of 1: 6 cement mortar with 10% 
lime admixture, and the upper layer will be laid in 1 : 2 cement 
rftortar. Four specimens of this lining will now be constructed 
and tested. 

The analyses of rates for the various types of lining tested are appended 
to the note. 

Chief Engineer's Address on the Occasion of 
Laying the Foundation Stone of Emerson 
Barrage, by His Excellency Sir Herbert 
Emerson, Governor of the Punjab, on 10th 
February 1938. 

The Emerson Barrage on the Ohenab River just below its junction 
with the Jhelum River forms the Headworks of the HaveH 
Canals Project which is under construction in the Punjab. In 
this address a brief history of the project is given. The objects 
of the scheme are described outlining the main channels and 
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feeders and the area to be served by them. A brief descrip¬ 
tion of the technical features of the scheme follows. The 
main object of the scheme is to transfer the waters of the Jhelum 
and the Chenab into the River near Sidhnai through a feeder 
canal leading into the Ravi above the existing Sidhnai Weir. 
The feeder canal on its way will irrigate new areas and the greater 
portion of the water will be utilized in the irrigation of areas at 
present served by certain inundation canals which are being 
linked to the Sidhnai Weir. In addition, a canal will take off 
on the right bank to irrigate the riverain lands lying between 
the Thai and the Chenab. The Haveli Canals when fully 
developed will provide perennial irrigation to more than 500,000 
acres and non-perennial irrigation to 450,000 acres. For the 
supply of water in the Chenab to be held up by this barrage, 
entire dependance is placed upon regeneration water in the 
Chenab and Jhelum below the Khanki and Rasul Weirs which 
are higher up the rivers. The records of discharges at the site 
of this barrage for the last 15 years show that enough regeneration 
water is available in both Kharif and Rabi. A feature of the 
project organization is the Central Designs Office under the 
personal control of the Chief Engineer where all technical cal¬ 
culations are made and designs prepared for all masonry works 
on the Project. This is a great improvement on the usual 
system of each executive engineer in charge of construction 
divisions preparing his own designs and calculations—a pro¬ 
cedure which involved much waste of time and repetition. The 
Headworks consist of a weir of 37 bays of 60 ft. each with under¬ 
sluices of 6 bays of 30 ft. each on the right and 8 bays of 30 ft. 
each on the left. The crest of the undersluices is 5*6 ft. lower 
than that of the weir bays, the object being to ensure that the 
deep stream remains close to the canal regulators. In the weir 
portion there are 3 lines of steel piles and in the undersluices 
4 lines, driven to a depth of 20 ft. in the river bed. The floor 
concrete in which the tops of the piles will be embedded may be 
imagined as a giant mattress lying on top of the rows of piles. 
The whole structure will work as one piece, all bound together 
with steel bars, and with the earth below it completely boxed 
in by steel piles. Another special feature of the headworks is 
the provision of silt excluding devices for the complete control 
of silt. These will be supplemented by silt ejectors on both 
the canals. The main canal will be lined with brick for a distance 
of about 45 miles. (See also under “ Works Section ” in this 
Bulletin.) 

Public Works Department (General). 

Noma on the Yield of Wells. Punjab P. W. D. Farrant. 

Paper No. 63,1920. 

This paper discusses the various experiments that have been made 
from time to time to ascertain the yield of wells. Experiment 
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were made at Lahore, Ambala, Amritsar and Ludhiana before 
the waterworks projects at these places were undertaken. 
The tests made were of two kinds, namely, pumping tests and 
recuperation tests. In the former the water level was lowered 
by pumping to fixed heights and the discharge for the different 
heights was gauged. In the recuperation tests the water 
surface was first lowered to different levels and the wells were 
then allowed to recuperate, the time taken to rise to different 
levels being recorded. Part I of the paper deals with percolation 
wells. The theory of recuperation of wells, the rate of flow of 
water through sand, limiting velocities for the blowing up of 
sand, critical velocity and discharge in wells, and heads at which 
blowing is caused in wells are discussed. The tests made on the 
various wells are briefly described and conclusions drawn are 
given. 

Part II of the paper deals with spring wells in wdiich a sub-artesian 
supply is tapped. Features of spring wells are described. 
Limit of head under which a spring well should be worked, 
relation of size of cavity to discharge drawn from the well, the 
relation between the diameter of the bore and thickness of 
foundation clay, stresses in the clay stratum, and the yield 
of such wells for different heads and diameters of bores are 
discussed. It is shown that the yield of a spring well is inde¬ 
pendent of the upper cylinder or casing which need only be 
large enough to take in the pumping apparatus. 

Part III deals with tube wells and some tests made on such a well are 
described. A comparison of discharges from a 4£ inch tube 
well and an ordinary percolation well shows that a single tube 
well would replace three ordinary wells of 12 ft. diameter. 

A number of diagrams showing the results of the various tests made are 
appended. 

Note on the Tijbe-Well Practice of[the Public Howell. 

Health Circle, Punjab. Punjab P. W. D. 

Paper No. 82, 1930. 

This note contains information on tube-wells relating to strainers, 
boring plant, and pumping plants based on experience in the 
Punjab. Various types of strainers are described and com¬ 
pared with respect to their merit. The life, yield and initial 
cost of various strainers are discussed. Conclusions regarding 
the relation between strainer length and diameter and the 
yield based on results obtained in the Punjab are given. The 
effect of wells on subsoil water surface are discussed. Factors 
governing the selection of suitable pumping plant are mentioned* 
Different types of pumping plants with their characteristics are 
described. Initial and operating costs of tube-wells of J cusec, 
1 cusec, 1J cusecs and 2 cusecs are compared, and particulars 
of a number of typical tube-wells constructed by the Depart¬ 
ment are given. 

x2 
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Irrigation Research Institute, Punjab. 

Gbaphioal Determination of Exit Gradient fob Malhotra. 

some Standard Types of Structures. Re- McKenzie-Taylor. 
search Publication Vol. II, No. 17, October 
1936. 

Graphical constructions with mathematical proofs are given for the 
determination of exit gradient in the cases of the following 
types of structures :— 

1. A sheet pile in any position under a horizontal floor. 

2. A sheet pile at the downstream end of a horizontal floor. 

3. A flush floor. 

4. A depressed floor. 

6. A floor with equal piles at heel and toe. 

6. Single pile in equal filling. 

Uplift Pressures under a Sloping Floor. Re- Malhotra. 

search Publication Vol. II, No. 18, October McKenzie-Taylor. 

1936.J 

This paper deals with investigation of subsoil flow under a sloping 
floor whose top and bottom are at the same levels as the up¬ 
stream and downstream horizontal layers of sand, such as 
a canal rapid or a fall with sloping glacis. The equations of 
subsoil flow have been obtained and the uplift pressures at 
various points under the sloping floor have been worked out. 
An expression for the rate of change of pressure along the floor 
is also derived. 

Graphical Methods for the Determination of Malhotra. 

Pressure Distributions under some Standard McKenzie-Taylor. 

Forms of Irrigation Works. Research Pub¬ 
lication Vol. II, No. 21, October 1936. 

Graphical methods are given for the determination of uplift pressures 
at various points in the following cases of construction: 

1. A sheet pile in any position under a flush floor. 

2. A sheet pile at the toe of a flush floor. 

3. Flush floors. 

4. Depressed floors. 

5. A floor with equal end piles. 

6. A single pile in equal filling. 

4 % 

The mathematical proof of the construction employed in each case is 
given. 
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Notes on Khosla’s Principle of Independent Malhotra. 

Variables in its relation to the Design of McKenzie-Taylor. 

Weirs II. Pressure Distribution under a 
Floor having Equal End Piles and a varying 
Intermediate Pile. Research Publication 
Vol. II, No. 22, October 1936. 

In this paper, the pressure distribution under a flush floor with two 
equal end piles each one-sixth the length of the floor and an 
intermediate pile varying in length and position is investigated 
by fitting an empirical formula to the values obtained experi¬ 
mentally for the percentage pressures at the joints of the inner 
piles with the floor. The formula developed gives a very good 
fit in all cases. This new formula is justified and extended for 
all values of end pile-floor ratio by developing the case where 
end piles do not exist. Rules of design are given for obtaining 
the uplift pressures at the four key points of the distribution, 
namely, the points at which the piles join the floor. The rules 
are illustrated by examples. 

Soil Deterioration in the Canal Irrigated Puri. 

Areas of the Punjab. Part III— Formation McKenzie-Taylor. 

and Characteristics of Soil Profiles in Al- Asghar. 

kaline Alluvium of the Punjab. Research 
Publication Vol. IV, No. 9. 

Results of analyses of a number of typical soil profiles in the alkaline 
alluvium of the Punjab are given, and the characteristics of the 
soil constants in the profiles are discussed. The influence of 
prolonged cultivation in modifying the profiles is also discussed. 
It is concluded that the morphological characteristics of alka¬ 
line soils in the Punjab are not sufficiently defined to form the 
basis of soil classification and physico-chemical analyses are 
more suitable. The formation of hankar layer in alkaljne, soils 
^is discussed. 

A New Method of Determining Seepage from Midha. 

Canals in Areas of High Water-Table. Re- Luthra* 

search Publication Voi. V, No. 7, August Vaidhianathan. 

1937. 

This paper describes a new method of determining the seepage from a 
canal situated in an area where the water-table is not far below 
the natural surface. It is not applicable when the water-table is 
below 12 ft. and presupposes a saturated connection between 
the bed of the canal and the water-table. The method depends 
upon the determination of the angle(Rj which the outermost 
streamline of subsoil flow makes with the vertical and the 
measurement of the velocity v of the subsoil flow by an electrical 
method. The total flow across any section of a canal can then 
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be obtained by the integration of a mathematical expression 
involving the two variables (3) and v. The theory of the 
mathematical procedure is given. 

Report op the Punjab Irrigation Research 
Institute por the year ending April 1937. 

This report describes the work carried out in the various sections of the 
Institute during the year. The important investigations carried 
out are as follows : 

Chemical Section. 

1. Movement of moisture and salts in soils. 

2. The rise of water-table with reference to the nature of soil pro¬ 

files. 

3. Staunching of canals by the use of sodium carbonate. 

4. Studies in soil mechanics, measurement of cohesion and erosion. 

5. The use of hygroscopic substances in preventing soil movement— 

stabilization of earth roads with sodium and calcium salts. 

6. Standardization of methods, new methods and apparatus adopted 

for moisture estimation in soils, estimation of salinity of soils 
and waters, and estimation of humus in soils. 

Physics Section. 

1. Uplift pressure on weirs, with sheet piles in different positions, 

graphical solutions and model experiments. 

2. Examination of models of existing weirs. Examination of 

Sidhnai Weir model, and model experiments with proposed 
Kalabagh weir of the Thai Project. 

3. Developing an apparatus for the determination of cavities below 

weirs by the wireless method. 

, 4. Determination of seepage in the Jhang and Rakh Branches. 

5. Experiments with models to study the laws of seepage in saturated 

flow. 

6. Transmission constant of soils. 

7. Angle of repose of drains. 

8. Stress distribution under foundations. 

9. Silt analysis for the study of regime conditions and silt investi¬ 

gations. 

Mathematical Section. 

1. The problem of sub-soil flow in weirs on sand foundations. 

. 2. Problems^ of flow in open channels ; effect of temperature and silt 
on discharge measurements by current meter and by a rec¬ 
tangular weir. 
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3. Problems of silt movement and design of channels ; effect of 
temperature on the silt diameter variation, and mix of silt 
samples. 

Statistical Section. 

1. Relation between rainfall and run-off in the upper Ravi River 

Catchment ; investigation of the effect of the alleged denuda¬ 
tion of the foothills on the increase in number and intensity 
of the floods in the river. 

2. Statistical examination of seepage losses in a five mile reach of 

Jhang Branch, Lower Chenab Canal. 

3. Survey of $ome ihur stricken villages in Sheikhupura District. 

4. Silt movement as applied to design of regime channels. 

5. Analyses of silt entering canals under varying conditions of supply 

and regulation. 

6. Run-off and soil erosion in relation to plant cover. 

7. Analysis o r prassure pipe observations recorded at Islam Weir. 

8. Soil hardness—effect of sodium carbonate treatment. 

9. Soil deterioration experiments. 

10. Investigations of subsoil flow under irrigatiomstmctures ; general 
theory of hydraulic pressure gradients under structures of 
various types ; uplift pressures under a sloping floor ; mutual 
interference o equal piles at ends of a floor ; efficiency of a 
pile line under a floor, grapliical methods of determining 
exit gradients. 

Hydraulic Section. 

1. Investigations of models of works in the flume in the laboratory 

at Lahore and the research station at Malikpur. 

2. Model experiments for protections below Ferozepur Weir, and 

Islam Weir. 

3. Model experiments with Merala Weir for reconditioning the weir. 

4. Investigations with models of proposed Trimmu Weir, Haveli 

Project. 

5. Model experiments with certain falls to reduce downstream scour. 

6. Investigations of Sutlej River above Islam weir. 

7. A new method for demonstrating the flow of water under models 

of works. 

8. Silt investigations on the Upper Bari Doab Canal. 

9. Shingle movement in the Upper Bari Doab Canal, model experi¬ 

ments at Malikpur. 
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Land Reclamation Section. 

1. Reclamation of Thur land. 

2. Prevention of Land Deterioration. 

3. Soil Surveys of Thwt land. 

4. Effect of irrigation on land deterioration. 

5. Distribution of salts and moisture in the soil profile under irriga* 

tion in areas with a low wateT-table. 

6. Soil erosion and run-off. 

7. Rise of water-table in Rechna Doab. 

General Section. 

1. Examination of water and soil samples. 

2. Chemical analysis of silts of the Punjab Rivers. 

3. Studies in the electrodialysis of soils. 

4. Study of soils in the hill areas of Kashmir. 

Forest Department. 

Irrigated Plantations in the Punjab. A Manual Bahadur Singh. 

of All Operations. 

This book deals with the formation of plantations, and the technique 
of afforestation and irrigation as applied to it. It is based on 
experience and observations made on different plantations 
in the past and contains standard instructions for the guidance 
of plantation officers in the Forest Department. It describes 
lay-out of plantations, methods of afforestation, methods and 
control of irrigation, tending of plantation crops, and other 
practical information relating to plantations. 

General Catalogue of Punjab Government 
Publications corrected up to 1st April 1937, 
with Monthly Supplements from May 1937 to 
February 1938. 


BOMBAY. 

PubUc Works Department (.Irrigation Branch). 

Land Drainage in the Deccan Canal Areas. Evershed. 

Technical Paper No. 56, 1937. (Prefatory 
Note by Mr. C. C. Inglis, C.I.E.). 

A special Irrigation Division was opened in 1916 to investigate how to 
drain successfully the irrigated lands commanded by the Deccan 
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Canals. A number of Technical Papers dealing with soil and 
subsoil surveys, the methods of improving damaged land in the 
canal irrigated tracts in Bombay Deccan, and experiments on 
land drainage at Baramati, have since been published. The 
present paper records all the experience with this drainage work 
that has been obtained up to date and co-ordinates the results of 
eighteen years research and experience in the laboratory and in the 
field. The paper is divided into four parts. Part I deals with 
soils and sub-soils. Characteristics of the rocks and soils of the 
Deccan are described, and properties of the soil such as texture, 
permeability, soil moisture, otc., are discussed. It is explained 
how damage frequently occurs in a Deccan valley and data 
from an actual example from the Baramati Salt Area are given 
as an illustration. Factors leading to the rise of sub-soil water 
are discussed and factors which help in controlling the water- 
table are analysed. Movement of subsoil water has been studied 
and the rates of flow arrived at from some experiments are tabu¬ 
lated. Results of subsoil drainage on the water-table, and the 
physical condition of the soil are described, together with means 
adopted to restore the fertility of the soil after drainage. The 
advantages of drainage are mentioned. It is abundantly borne 
out by the data on record that drainage in the initial state of 
damage, that is, as soon as the subsoil water-level rises to within 
4 ft. of the ground level would entail'no expenditure on reclama¬ 
tion, and the land would still remain fit for cultivation. The 
considerations which are necessary to formulate an order of 
urgency for drainage schemes and the various factors which are 
to be co-ordinated in designing drainage schemes are discussed. 

Part II of the paper deals with general principles of preparation of a 
drainage project. Subsoil surveys, surveys of damage, and 
subsoil water level surveys are the first works to be carried out 
and the general procedure based on experience in a number of 
f schemes is described. Special points to be taken care of in soil 
damage survey and subsoil survey are discussed in detail, and 
in the case of the latter the use of augers of various types is ex¬ 
plained. The method of plotting the data from the subsoil 
survey is described. The principles of design and alignment of 
drains for different conditions are set forth in detail and a number 
of typical cross sections are shown. The method of treatment 
of road crossings is given, with some standard designs. Other 
works such as inlet for cross drainages, falls, aqueducts siphons 
are briefly described. Design of pipe drains is treated in detail 
and discharge curves for pipes of different diameters with different 
slopes are given. Subsidiary works for pipe drains are des¬ 
cribed. Instructions as to submission of projects together with 
a list of drawings for a complete project aro given. Details 
instructions are given for the completion of the various drawings, 
and plans are also given. 
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Part III of the paper deals with construction of drains. The procedures 
of land acquisition and preliminary work before the actual con¬ 
struction are described. Instructions for observations to be 
recorded previous to and during construction, specifications for 
open pipe and rubble drains, site clearance, setting out curves, 
service roads, spoil banks are given. 

Part IV deals with the maintenance of drains. Important points to 
be observed in the maintenance of open drains include the grass¬ 
ing of slopes, and various types of grass found suitable are 
described. Permission for grazing should not be given on a 
drain. Treatment of slips, repairs to service road, and planting 
of trees aro dealt with. Maintenance of pipe drains is also dis¬ 
cussed. 

Completion Report of the Pravara River 
Works Project. 

This report contains a descriptive account of the Lake Arthur Hill 
(Wilson) Dam at Bhandardara and of tho Pravara Right and 
Left Bank Canals, with statements of expenditure and financial 
forecasts. A history of the project is given in the course of which 
the reason for deciding upon a dam of great height in the Pravara 
Valley, considerations leading to the selection of the Bhandardara 
site in preference to other sites investigated, and comparative 
costs at various heights, are discussed. A general description of 
the project works follows. The dam is 270 ft. high and is of 
gravity type, constructed in uncoursed rubble masonry in hydrau¬ 
lic lime mortar. Main features of construction are described. 
The first project was sanctioned in 1907 and subsequently revised 
in 1915. Reasons which necessitated the revision of the project 
are discussed. During construction a crack was discovered in 
the foundation of the dam on the right bank. The method of 
treating the crack which consisted essentially of grouting with 
one to three cement mortar is described. Dimensions and hydrau¬ 
lic data of the dam are given in an appendix. The Pravara 
Canals are then described. The headworks comprise a pick up 
weir and regulators for the canal heads on the right and left 
banks. Details of the weir are given. The right and left bank 
canals are then described giving the main features of alignment, 
the areas commanded, the cross sections of the canals and works 
on the canals. A description of the distributary system follows. 
Schedules showing details of costs of the various works with 
savings and excesses over the sanctioned estimate and financial 
forecast statements are given the appendix. 

Appendices II and III to the New Bhatgar 
Dam Revised Project. 

These give the calculations for the stability of the Bhatgar Dam, and 
calculations for the subsidiary weirs. 
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* Bombay Public Works Department Manual. 

This manual contains the administrative and executive rules of the 
Public Works Department of Bombay, and also extracts relating 
to the Department from other Government Publications. It is 
divided into eight parts as below:— 

I.—Administrative and Executive Rules. 

II.—Extract from the Fundamental Rules. 

III. —Financial Rules. 

IV. —Extract from Treasury Orders. 

V.—Extract from Auditor General’s Rules. 

VT.—Extract from Audit Instructions. 

VII.—Power of Sanction. 

VIII.—Rules relating to Central Works. 

Supplement to the Bombay Public Works 
Department Manual. 

This Supplement contains rules governing the submission of estimates 
for construction of irrigation works, the cost of which exceeds 
the powers of sanction of Provincial Governments. 

Department oj Agricvlture . 

Alkali or Kalar Experimemts and Completion Henderson. 

Report of the Dattlatpur Reclamation 
Station, Sind. Bulletin No. 04 of 1914. 

This Bulletin reports the results of experiments on the reclamation of 
alkali soil carried out in Siml during the period 1907 to 1914. 
The formation of alkali soils is described and different types of 
alkali soils with their characteristics are discussed. The prin¬ 
ciples underlying reclamation of alkali soils are described and 
American and Egyptian practices are referred to. Alkali condi¬ 
tions in Sind are then discussed together with climatic conditions 
and irrigation practice in the province at the time of the reclama¬ 
tion experiments. These experiments were carried out at 
Mirpurkhas, Daulatpur and Sukkur. The subsoil water level at 
these places was 18 to 20 ft. deep. Results of experiments at 
Mirpurkhas and Sukkur are given in brief. The Daulatpur 
experiments which were continued over a long period, are des¬ 
cribed in detail. The analyses of soils at Daulatpur are given 
and the preliminary works constructed which include a minor and 
a drainage outlet are described. The cropping system adopted 
is then described and the cost and return obtained are given. 
In discussing the results of the experiments the author says — * 
“ If the Sukkur Barrage or any new perennial canal were con¬ 
structed a higher percentage of irrigation would be necessary 
to make the scheme pay. To get this higher percentage it would 
not be possible to simply cut out the fallows. With more' inten¬ 
sive cultivation rotation crops must be included and for this 
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purpose berseem here as in Egypt has proved itself to be not 
only the best but the only suitable leguminous rotation crop 
Well Waters from the Trap Area op Western Mann. 

India. Bulletin No. 74 of 1915. 

In this bulletin the author presents results of chemical analyses of 
samples of water from a large number of wells located at different 
places in the Deccan Trap Area. In the introduction the author 
discusses important features of wells in the Deccan trap. He 
gives actual figures obtained for the analyses of a number of well 
waters from various parts of the Trap Area and discusses the 
results obtained. These analyses disclose some common general 
characters of the well waters in the Area, which are set forth. 
The author also investigated for over six years the question as to 
what extent the character and quantity of the salts vary at 
different times of the year in the same well. For this purpose he 
conducted monthly analyses of waters from a number of selected 
wells from Dhulia in Khandesh, Surat and Dharwar. The results 
obtained and conclusions are given. 

Investigations into the Nature of the Salt Tamhane* 

Lands op Sind. Bulletin No. 96 of 1920. 

This bulletin describes investigations of the conditions of salt formation 
and accumulation in Sind with a view to ascertain the danger 
of extensive salt development in that province on the introduc¬ 
tion of perennial irrigation by the Sukkur Barrage Canals. An 
analysis of three types of kalar met with in Sind shows that 
chlorides are the main constituents and sodium carbonate is 
not necessarily a constituent. The danger of the formation of 
sodium carbonate in the soil by the use of liver water is remote 
because an analysis of Indus water shows that it does not con¬ 
tain sodium carbonate. Sodium and calcium chloride are not 
so injurious to plants as sodium carbonate. Investigations 
of soil conditions in the proposed right and left bank canal areas 
are described and the conclusions drawn are given. The pro¬ 
blem of waterlogging was investigated in an area on the Jamrao 
canal which was a perennial canal opened in 1899 and it was 
found that the subsoil water level was not near enough to allow 
its rise by capillary action with consequent salt formation. Com¬ 
parison is made between the existing and the probable future 
conditions of agriculture in Sind, and steps to be taken in the 
future to rectify present injurious practices are indicated. The 
Hiral tract was also investigated because it is one of those tracts 
where damage has been done by perennial irrigation but the 
main cause of damage is said to be the bad alignment of the 
Hiral canal. The results of the investigations are summarised 
at the end, the main conclusions being that irrigation is safe on 
the right bank canal tract while on the left bank it will probably 
lead to a greater increase of kalar unless drainage is also under¬ 
taken. 
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Agriculture in Sind under the Barrage Main. 

Canals System Bulletin No. 159 of 1929. 

This bulletin contains a series of articles describing the fundamental 
changes which were expected to take place in agricultural prac¬ 
tices in Sind on the introduction of irrigation from the Lloyd 
Barrage Canals, and the preparations made by the Department 
of Agriculture to assist the public in developing the country on 
the best lines. Maintenance of soil fertility, kalar formation and 
the danger of waterlogging are dealt with in particular. The 
need for agricultural research is emphasized and the work at 
the Sakrand Agricultural Station is described in detail in this 
connection. Other subjects dealt with are, the prospects of 
mechanical cultivation in Sind, some aspect of the rice problem, 
possibilities of certain kharif leguminous oil-seeds for export, 
and control of the rat pest. The agricultural propaganda carried 
out by the Department is also described. 

Study in Intensive Farming near Poona, under Patel. 

Canal Irrigation. Bulletin No. 164 of 1930. Desai. 

This bulletin describes the experimental work carried out at the Poona 
Agricultural College Farm on the best way of growing different 
vegetable crops. Study was also made of the costs of production, 
marketing the vegetables and the profits obtained with a view to 
investigate the possibility of introducing business methods in 
farming- The results obtained are given. 

Catalogue of Publications of Government of 
Bombay No. 11 corrected up to 31st Decem¬ 
ber 1936, together with List of New Books 
fob January 1937 to January 1938. 

SIND. 

Public Works Department ( Irrigation ). 

Report on Experiments with a Model of a Bushby. 

Cross Regulator over Ghar Branch R. D. TTiranandani. 

34150, CARRIED OUT IN THE DEVELOPMENT AND 
Research Division at the Karachi Testing 
Station. Technical Paper No. 3. 

A cross regulator was proposed on Ghar Branch ex-Rice Canal capable 
of passing a discharge of 2,977 cusecs. Model experiments were 
carried out to determine the minimum length and the kind of 
protection required which would give satisfactory conditions of 
flow on the downstream side. These experiments are described 
herein. A model l/18th the full size was constructed with «id«a 
of 4 inches brick masonry in cement. The bedsides and pitching 
were covered with cement plaster and an earthen channel was 
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constructed immediately below the end of downstream expansion 
to study the effect of disturbance. Total number of tests per¬ 
formed was 162 of which details of 10 experiments with various 
types of protection are given. One of these experiments was 
carried out with a flume on the downstream side designed ac¬ 
cording to the method given in Central Board of Irrigation 
Publication No. 6. Other experiments were carried out with 
deflectors, baffles, staggered blocks, vanes, etc., in different 
positions, in addition to vertical walls on the downstream side 
with divergence in accordance with the design given in Central 
Board of Irrigation Publication No. 6. Finally a design with 
vertical returns with a baffle on the glacis was found to be the 
most suitable and was recommended for adoption in the proto¬ 
type. 

Report on the Headworks at Sukkur, 1937-38 
(Period 15th May 1937 to 15th October 1937.) 

This report describes monsoon and flood conditions at the Headworks r 
silt conditions, regulation, damages, and other operations. The 
strongest current was on the left bank side. The largest amount 
of silt carried was during the period 16th June to 15th July. 
The silt bars formed at the entrance to approach channels are 
increasing in height in successive years thereby preventing the 
exclusion of heavier silt from the canals. The depth of silt in the 
right bank approach channel has reached a stage where mechanical 
means must be resorted to to remove it if it is desired to use the 
approach channel as a pocket for trapping silt. On the Barrage, 
it was found that the Right Bank pocket near the scouring sluices 
gates had silted up and the gates could not be lifted up by the 
motors and by jetting. The operation of the central crab winches 
by hand power was resorted to resulting in shafts and gears in 
three gates developing twists and cracks due to the extra strain. 
Minor repairs were effected. A statement of soundings above 
the barrage is attached. Other statements showing upstream 
pond level of the river and downstream level, fortnightly average 
silt content of the water in the approach channels and the canals, 
and the opening of scouring sluices are also attached. 


MADRAS. 

Public Works Department (Irrigation). 

Inland Waterways in the Madras Presi¬ 
dency, 1935. 

“ This manual contains a description of the inland waterways in the 
Madras Presidency and the facilities they offer for trade. It 
gives among other things an idea of the tonnage of boats plying 
on the several canals, their maximum drafts when loaded, the 
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depths of water in the canals, the reaches of rivers which are 
navigable, the connection with the adjacent canal systems and 
the places where locks exist on the canals, with their dimen¬ 
sions 

Masonry Dam across the Kothayar at 
Pachipara : Design of the Profile by 
Molesworth'js Empirical Formula and 
Process in the Design. 

Calculations for the design of the dam and stress diagram of the dam 
are given. 

Madras Public Works Department Code 
with Appendices, 1935. 

“ The Code is intended to define the scope of administrative and exe¬ 
cutive functions of the officers of the Public Works Department ”, 

Department of Hydro-Electric Deielopment. 

Administration Report for the year 1929- 

30. 

Brief details of the principal works under construction namely the 
Glen Morgan Hydro-Electric Scheme and the Pykara Hydro- 
Electric scheme, are given and investigations on a few other 
schemes including the reriyar and Papanasam Schemes are 
described. Programme of work for the ensuing year is given. 

Administration Report for the year 1930- 

31. 

The activities of the department, progress in the Pykara construction 
works, operation of the completed Glen Morgan Scheme, the work 
done on the Mettur scheme, investigations of other possible 
power sites, power demand surveys conducted, and hydrometric 
studies made are dealt with in this report. 

Department of Agriculture. 

Report on the Soil Survey of the Tunga- Venkataramiah. 

bhadra Project, 1937. 

The proposed Tungabhadra Project aims at the utilization of the waters 
of the Tungabhadra River for the irrigation of the Ceded Dis¬ 
tricts of Madras Presidency, namely, Bellary, Anaulpur, and 
Kumool. These districts are situated between the Eastern and 
Western Ghats and have a low and precarious rainfall and 
are subject to famines. The soils are generally of high fertility 
and possess high moisture retention properties. Black soils 
form a large percentage of the total area to be commanded by 
the Project. The scheme consists of a dam on the Tunga¬ 
bhadra with a storage capacity of 120,000 million cu. ft. and a 
waterspread of 138 square miles. A main canal will take oft 
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from the reservoir and will traverse through the area with a 
system of distributaries. The command proposed has an area 
of 1,072,600 acres. While the utility of any irrigation scheme to 
confer immunity from famines in the area in question has never 
been doubted, the suitability of black soils for irrigation has 
frequently been questioned. The black soils of Bombay Deccan 
were irrigated under the Nira Valley Canals and alkalinity 
developed on a large scale as a result of irrigation. A detailed 
examination of the question of irrigability of black soils was 
considered necessary in the case of the Tungabhadra Project 
and a soil survey by the Agricultural Department was sanctioned 
by the Government in 1934. This report gives the results of 
the survey. Previous soil surveys of the Delta tracts in the 
Madras Presidency were mainly to determine the status of 
fertility of the soils. The present survey is essentially different, 
its purpose being to determine the suitability for irrigation. 
In such a survey it is necessary to study the physical properties 
of the soils in horizons, down to a depth of 6 ft. the maximum 
depth to which irrigation water is likely to penetrate. A study 
of soil reaction and soluble salt content is also necessary. Details 
of the soil survey were drawn up in accordance with the above 
consideration and are briefly summarized as below :— 

1. Study of the various types of soils in the area with a view to arrive 

at an approximate classification of soil types. 

2. Study of physical properties such as structure and texture at the 

different horizons of the profile and the relation of these pro¬ 
perties to permeability and capacity for drainage. 

3. Determination of the occurrence and quantities of soluble salts 

present in the different horizons of the profile. 

4. Study of the probable effects of irrigation with special reference 

to accumulation of soluble salts and waterlogging. 

5. Determination of the type of irrigation, that is, light, medium or 

heavy, suitable for the area. 

6. Suggestion of drainage and reclamation measures likely to crop up 

on the advent of irrigation. 

A description of the area commanded by the project is given, and 
conditions of drainage, rainfall, erosion, geology, hydrology, and 
agriculture are briefly stated. The field work in the survey 
operations is then described. One profile pit was dug for each 
four square mile block all over the area, which was approxi¬ 
mately 1,600 sq. miles. The pits were excavated to bedrock, 
or water-table or less, but not exceeding 8 ft. The profiles were 
then studied. The laboratory work consisted of examination 
of over 400 type samples from the area. The main laboratory 
determinations consisted of (1) the determination of soluble 
salts by the electrical conductivity method, (2) mechanical 
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analysis by the International method, (3) Hygroscopic coefficient, 
(4) maximum water holding capacity, (5) pore space, (6) absolute 
specific gravity, (7) amount and nature of water soluble salts, 
(8) percolation and permeability, (9) exchangeable bases and 
degree of alkalisation, (10) total nitrogen, (11) total and available 
phosphoric acid, (12) hydrogen-ion concentration, (13) carbon* 
di-oxide, (14) initial and 7 days* increase in specific conductivity. 

The classification arrived at from profile studies is given, and the charac¬ 
teristics of each class are discussed. The geological theory of 
the formations is discussed, and a theory to explain the origin 
of black soils is put forward. The results obtained from labora¬ 
tory investigations as described above are discussed for dry and 
for wet soil samples. Analysis of the Tungabhadra River water 
at the site of the proposed dam was also carried out to assess 
the effect of the water on the soil, and results are given. Con¬ 
clusions from the survey are discussed at length and it is stated 
that there is no evidence to show that any ill effects such as water¬ 
logging or increase of alkalinity will follow the introduction of 
irrigation provided proper safeguards are adopted for a judicious 
application of water, and introduction of drainage measures to 
implement the natural drainage of the country. 

Based on the field and analytical data obtained, a number of recommen¬ 
dations are made which include provision of proper drainage as 
an adjunct to the irrigation project, a strict system of irrigation 
to obviate indiscriminate use of water and the establishment of 
an irrigation research station for the study of soils under irriga¬ 
tion. A number of maps and tables showing the results of the 
survey are appended. 

Report on the Operations op the Depart¬ 
ment of Agriculture, Madras Presi¬ 
dency, for the year 1936-37. 

A report of the activities of the Department is given herein. Research 
work included soil surveys of the Cauvery-Mettur Project area, 
and investigation of the origin of the black and red soils in the 
Tungabhadra project area. The effect of sullage water on paddy 
was investigated, and it was found that undiluted effluent has 
a deleterious effect on the growth of seedlings in their early stages 
but later on it helps to improve the tillering capacity of the plants 
thereby increasing the yield. Experimental work with various 
crops is described. Details are given of the demonstration and 
propaganda work carried out. 

A Soil Survey of the Kistna Delta. Harrison. 

Vol. IV—Bulletin No. 75,1918. Ramaswami. 

Visw&nath. 

This survey was carried out on similar lines to that of the Tanjore Delta. 
Analyses of a number of representative soil samples collected in 
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the course of a detailed tour of inspection in the area were made 
and the quantities of lime, magnesia, nitrogen, phosphoric acid 
and potash were estimated. The distribution of these compo¬ 
nents in the delta soil is shown by a number of maps. General 
conclusions from the survey are given. 

A Soil Survey op the Tanjore Delta. Harrison. 

Vol. Ill—Bulletin No. 68,1921. Ayyangar. 

The soil survey was carried out with the object of obtaining some know¬ 
ledge of the general manurial requirements of the Delta. The 
work included a detailed tour of inspection of the area in the 
course of which over 134 representative soil samples were col¬ 
lected for analysis in the laboratory. The analysis was confined 
to the estimation of the total and available phosphoric acid, 
potash and nitrogen, lime and magnesia. The procedure of 
analysis is briefly described. A number of maps of the Delta 
showing diagrammatically the distribution of the various 
chemical constituents mentioned above in the soil are included 
with explanatory notes. A table showing the analytical results 
in extenso is given. 

A Soil Survey of the Godavari Delta. Norris. 

Bulletin No. 83,1922. Viswanath. 

Ayyar. 

Results of the soil survey of the Godavari Delta are given herein. From 
this area 69 soil samples were collected from typical fields under 
paddy cultivation and analysed. The object of the survey 
being limited to ascertaining approximately the present manu¬ 
rial requirements of the paddy areas of the tract, the analyses 
were limited to the estimation of nitrogen, phospheric acid, 
potash, lime and magnesia. 

A Soil Survey of the Periyar Tract. Norris. 

• Bulletin No. 84, 1923. Sivan. 

Ayyar. 

Results of soil survey of the tract irrigated by the Periyar Irrigation 
System are given in this bulletin. The tract lies on the left 
bank of the river Vaigai and differs essentially in characteristics 
from the Delta areas in which previous soil surveys were carried 
out. The survey was carried out on lines similar to those in the 
case of the Delta areas and the analyses were confined to the 
estimation of nitrogen, potash, phosphoric acid, lime and mag¬ 
nesia. The distribution of these over the area is shown by a 
number of maps. 

The Villagers’ Calendar, 1938. 

This annual publication is a compendium of useful information for the 
agriculturist in the Madras Presidency. It gives information 
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about the various circles of Agriculture in the Presidency, names 
of demonstration centres in the Circles, list of depots for seeds, 
implements and manures, and names of research stations with 
brief details of the work carried out. Short notes on agricultural 
subjects are included and deal with care and repair of implements 
and tools, principles of plant disease control, how to destroy 
unwanted trees, insect pests and their control, fungus diseases, 
and instructions for sending soil samples for analysis. The 
publication also contains information on livestock breeding and 
management, the veterinary department, fisheries, public health, 
co-operative societies, and industrial institutes in the Presidency. 
A list of publications of the Department is given. A vernacular 
edition of this publication is also available. 

A Note-Book op Agricultural Facts and Wood. 

Figures, 1928. 

This notebook contains useful information on agriculture and allied 
subjects in a concise form, very convenient for handy reference. 
The subjects covered include weights and measures, elementary 
mensuration and surveying rules, water lifting machinery, duty 
of water, gauging of water by weirs, labour required in various 
agricultural operations, soils and soil analysis, manures, crops, 
nutritive value of various food crops, insect pests and diseases 
of plants, livestock and dairying, horticulture, and timber trees. 
Several useful tables are given and a statement showing the 
average yield of principal crops in Madras is also given. 

Department of Industries . 

The Manufacture op Sodium Carbonate from Marsden. 

the Alkaline Soils (“Psoudu”) of the 
Madras Presidency. Bulletin No. 6— 

New Series, 1923. 

The possibility of manufacturing sodium carbonate from alkaline soils 
in the Madras Presidency and certain investigations relating 
thereto are discussed in this paper. 

Artesian Springs Tapped by the Industries Pillai. 

Department. Bulletin No. 34, 1932. 

The chief function of the Industrial Engineering Branch in Madras is 
tapping of subsoil water for the benefit of agriculturists and 
occasionally for drinking water supply. Numerous boreholes 
have been put down all over the Presidency and include 42 
artesian springs in the northern and southern portions of the 
Presidency. Statistics relating to these artesian springs are 
given in this bulletin. In the introductory remarks the 
Compiler discusses the problem of conservation of artesian water 
supplies which very often run to waste as is shown by the statis¬ 
tical statement of the artesian springs. 

L2 
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Pumping Plants op Small Power. Bulletin Pinto. 

No. 36,1934. 

This pamphlet contains information on the consumption, capacity and 
cost of maintenance of kerosene and crude oil engines of small 
power for lifting water, pumps of various types, electrically driven 
pumps, instructions on the installation of pumps, common 
troubles in pumping plants and their remedies, and general 
instructions on the purchase and installation of pumping machi¬ 
nery of small power for irrigating small holdings. Details of 
tests of a number of pumping plants carried out in the Depart¬ 
mental workshops are given. 

Results of Boring Operations carried on 

during 1928-29. 

Data relating to depth, strata encountered, yield of water and quality of 
water, are given for a large number of borings carried out in 
various districts of the Madras Presidency during 1928-29. A 
few borings to ascertain the nature of the subsoil for bridge 
foundations are also included. 

Progress in Irrigation by Pumping in Madras. Chatterton. 

This is a paper contributed to the Industrial Conference held at Allah¬ 
abad in December 1910 and describes the progress made in the 
Madras Presidency in the development of pumping water for 
irrigation. The probable area irrigated by pumping is estimated 
to be about 12,000 acres and the capital outlay on the pumping 
schemes comes to Rs. 7 lakhs. The Divi pumping scheme is 
not included in the above figures, being a major irrigation work. 
The author also discusses the directions in which progress on the 
engineering side of the question is likely to facilitate extensions 
in irrigation by pumping. 

Legal Department. 

Madras Act No. V of 1934. 

An act to provide for the preservation in efficient condition of tanks 
belonging to landholders which are used as part of the Periyar 
system of irrigation in Madras Presidency was passed by the 
Legislative Council of Madras in 1934. Provisions of this act 
are given with examples of its operation in specific cases. 

Madras Act No. XXII of 1936. 

This act to amend the Madras Rivers Conservancy Act, 1884, was passed 
by the Legislative Council of Madras in 1936. 

Notifications and Navigation Rules under 
the Canals and Public Ferries Act, 1890, 

Bast Coast Canals, corrected up to 31st 
July 1933. 

Rules regarding licences, registration and plying of vessels on certain 
canals in the Madras Presidency are given herein 
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Madras College of Engineering Manual — Ellis. 

Irrigation, 1931. 

This is a text book on irrigation for the use of students of the Madras 
Engineering College, and its scope is confined to flow irrigation 
as practised in South India. There are 15 chapters covering 
about 400 pages dealing with all aspects of irrigation. Chapter I 
is confined to definitions and general remarks on irrigation as 
practised in the Madras Presidency. Chapter II deals with 
water supplies required for irrigation. The significance of the 
term “ duty of water ” is explained and the duty of rice which is 
the most important crop in South India is discussed in detail. 
Transplantation of rice is dealt with and tho water required by 
rice after transplantation is given. Chapter III deals with 
water supplies available for irrigation. Rainfall is the source 
of all supplies for irrigation. Variation of rainfall over an area, 
and estimate of average rainfall over an area are discussed. 
Methods of measuring rainfall are described. Run-off is defined 
and the factors affecting run-off are discussed. The relation 
between rainfall and run-off is considered and methods of 
measuring stream flow are described. Ryves’ and Dickens’ 
formulae for computing maximum flood discharge which are 
generally used in South India are given and considerations for 
the selection of suitable coefficients for these formulae are dis¬ 
cussed. Chapter IV deals with percolation and evapora¬ 
tion, from, catchment areas, permeability of soils, saturation 
gradient, velocity of percolation through sand, percolation 
under foundations, percolation through embankments, upward 
pressure on works from subsoil percolation, evaporation losses 
from tanks, and evaporation and absorption losses in canals. 
The problems of silt and scour are discussed in Chapter V. 
Factors influencing the nature and quantity of river silt, 
measurement of quantity of silt, the Punjab system of silt 
analysis, quantities of silt carried to the sea by large rivers, 
alluvial formations and delta formation, silting of tanks, 
characteristics of deltas and deltaic rivers, Kennedy’s theory of 
critical velocities and silt transportation, silting of canals, nature 
of scour, and erosion by clear water are some of the subjects 
dealt with in this chapter. 

Chapter VI contains a general description of canal headworks with 
subsidiary structures, under two sections, diversion works, 
and storage works. Chapter VII deals with the design 
of masonry dams of the gravity, arched and buttress types. 
Stability diagrams for dams, calculation of stresses and analyses 
of dams in general are given. Some examples of actual dams 
are discussed. The design of river weirs and subsidiary works 
is dealt with in Chapter VIII, and stability diagrams of weirs 
are discussed. Cross sections of a number of actual weirs are 
shown, and the design of weirs on sand foundation is treated 
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in some detail. Chapter IX deals with regulators at headworks, 
scouring sluices and head sluices. Earthen dams and overflow 
works for reservoirs are treated in Chapter X, Chapters XI, 
XII and Xm describe distribution works, such as canals 
and distributaries, masonry works on canals, cross drainage 
works, and drains. Chapter XIV is devoted to navigation 
works in canals including locks and sluices and the design, of 
navigation canals in general. The last chapter describes 
various types of regulating gates and shutters used in irriga¬ 
tion works. 

Catalogue op Government Publications on 

SALE AT THE GOVERNMENT PRESS, MADRAS, 

corrected up to 30th June 1937. 


BURMA. 

Public Works Department (Irrigation Branch). 

Administration Report op the Public Works 
Department, Burma (Irrigation Branch) 
por the year 1936-37. 

This report is a general review of financial results of irrigation works, 
weather conditions, flood conditions, and progress of construc¬ 
tion works during the year 1936-37. Statistical statements of 
financial results, areas irrigated, navigation results, working 
expenses, and assessed water revenue, etc., are included. 

Department of Agriculture. 

Report op the Agricultural Stations for 
THE YEAR ENDED THE 31ST MARCH 1937. 

The work carried out at the agricultural stations in Burma is described. 
The principal investigations concerned paddy, and experiments 
on the yield, fertilizer experiments, work on breeding improved 
strains, transplanting and broadcasting experiments, cultural 
experiments, compost making, etc., are described. 

Catalogue op Publications, Government of 
Burma, corrected up to 1st January 
1938. 


CANADA. 

Department of Mines and Resources. 

Hydroelectric Progress in Canada in 1937. 

This is an annual review of the progress of hydroelectric works in 
Canada describing the activities in hydroelectric development by 
provinces. 



167 


UNITED STATES OF AMERICA. 


Department of the Interior, Bureau of Reclamation. 

A Method of Determining the Backwater at Rehbock. 

Bridges for Streaming Flow. Trans¬ 
lated by Messrs. D. P. Barnes and Edward F. 

Wilsey, from a pamphlet published to cele¬ 
brate the dedication of the new building of the 
Division of Engineering Structures of the 
Technical Univeristy of Karlsruhe, November 
26, 1921. 


This is a translation from the original in German made for the U. S. 
Bureau of Reclamation. Investigations on streaming flow at 
bridge piers carried out by models are described in the paper. 
Backwater due to bridge piers has also been investigated. A 
series of tests which included more than one hundred different 
pier forms was undertaken in the old river laboratories of the 
Karlsruhe Technical University. It has been possible to derive 
from these experiments a general procedure for determining 
the backwater height produced by almost any shape of piers 
whose horizontal sections do not change with the elevation. 
Flow round pier noses is discussed. As far as practical applica¬ 
tion is concerned the important results of this investigation con¬ 
sist in the conclusion that the backwater at bridge piers and its 
detrimental action are highly over-estimated in most cases and 
cases in which shooting flow occurs and in consequence of which 
large backwater heights are in evidence, constitute exceptions. 


Vacuumless Dam Profiles. Translated by Mr. Vitols. 

Edward F. Wilsey from “ Wasserkraffc und 
Wasserwirtschaft ”, Vol. 31, 1936. 

■<? 

In this paper a theoretical analysis is presented for the determination 
of the downstream profile of spillway dams which ensures safety 
as regards the development of negative pressures when water 
falls down the slope of the structure. The unfavourable action 
of negative pressures on spillways is first explained. Solu¬ 
tions of the problem by some other authors are discussed and 
finally the theoretical method developed by' the author is des¬ 
cribed. The equations obtained indicate that the profile of a 
spillway with no negative pressure is a parabola, which is true 
providing the water particles, in the nappe move as a system of 
free solid particles in a vacuum. Since this is not the case the 
parabola has too much reserve against the formation of a vacuum 
and such a profile is uneconomical. Another equation is derived 
for calculating coordinates of the curve of the vacuumless dam 
profile and the method of calculation is explained. 
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Flow of Water in Steep Chutes with Special Ehrenberger. 

Re feren ce to Self-Aeration. Translated from 
“ Osterceichischen Ingenieur—und Architeckten- 
vereines ”, Nos. 16/16 and 17/18, 1926. 

“ Waste water from the upper pool at high head power plants is 
usually directed into tumble bays in which energy dissipation is 
artificially achieved. The severe shocks to which such devices 
are subjected as well as the large construction costs involved 
have led to the suggestion that this excess flow might be delivered 
by means of simple steep chutes. In such channels a self- 
seration takes place as a result of the frictional and air resistance. 

.The lack of experience with this type of overflow 

works as well as the fact that science of flow in steep chutes is 
still an almost unexplored fie’d suggested that an experimental 
study of this flow and the accompanying phenomenon of self- 
saration was most desirable. The experiments described herein 
were made in the Hydraulic Structures Research Institute ”. 

The object of the experiments was to establish a relation between the 
average sectional velocity, the slope and hydraulic radius for 
slopes up to 70 per cent. In addition to this an attempt was 
made to find a relation between the average aeration at a cross 
section, the slope, and hydraulic radius. The layout of the 
apparatus and general plan of the investigation is described in 
detail. The results obtained and the formulae derived on their 
basis are given. 

The Flow Around Bridge Piers of Different Keutner. 

Shapes and its Effect on the River Bed. 

Translated by Mr. Edward F. Wilsey from “ Die 
Bautechnik ”, Vol. 10, 1932. 

Experiments carried out in a flume at the Hydraulic Research Station 
of the Technical University at Danzig for the determination of 
the proper pier shape and effective prevention of scour at the 
nose are described and results are discussed. Conclusions are 
given. 

U. 8. Department of Commerce (National Bureau of Standards). 

Current Hydraulic Laboratory Research in 
the United States. Bulletin VI, January 1, 

1938. 

This bulletin gives a list of hydraulic research projects in progress at 
various centres in the United States. Brief details as to the 
nature of the research, the object of the investigations, methods 
and scopes, the progress made, and names of investigators, 
are given for each project. A list is also given of foreign research 
publications translated by various authorities in the United 
States. Foreign pamphlets received by the National Bureau of 
Standards and available for loan are also listed. 
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Catalogues. 

Catalogue of Publications of the United 
States Geological Survey—Geology and 
Water Supply. (Price List No. 15—28th 
Edition). 

Catalogue of U. S. Government Publica¬ 
tions on Engineering and Surveying. 

(Price List No. 18—27th Edition, June 1937). 

Catalogue of U. S. Government Publications 
on Irrigation, Drainage and Water Power. 

(Price List No. 42—29th Edition, March 1937). 

Catalogue of U S. Government Publications 
on Roads. (Price List No. 45—27th Edition, 

November 1937.) 

Catalogue of U. S. Government Publications 
on Agricutural Chemistry and Soils and 
Fertilizers. (Price List No. 46—34th Edi¬ 
tion, April 1937). 

University of Arizona. 

Phymatotrichum (Cotton . or Texas) Root Streets. 

Rot in Arizona. Technical Bulletin No. 

71, September 15, 1937. 

This bulletin deals with the cotton root rot disease which is one of the 
most destructive of plant diseases. 

University of California. 

Ship Model Towing Tank. Reprinted from Stewart. 

the July 1935 issue of “ Pacific Marine Review ”. 

A testing tank for tests in connection with models of ships is described 
herein. In conjunction with tests with models of ships on resist¬ 
ance to motion, investigations have also been made on wave 
motion, wave resistance and self propelled model tests. 

Annual Report of the Colorado Experiment 

Station, 1936-37. 

The activities of the various sections of the Experiment Station during 
the year are described. Research projects in progress are men¬ 
tioned. In the Civil Engineering section the work carried 
out consisted mainly of experiments with road surfacing and 
tests of various road materials. Work in the Irrigation Investiga¬ 
tion section included the design of an adjustable tube orifice 
meter and experiments with Parshall measuring flumes. The 
study of the effect of pumping for irrigation on flow in rivers is 
also contemplated. 



170 


University of Florida. 

Effects of Freezing Temperatures on Sugar- Bouruc. 

cane in the Florioa Everglades. Bulletin 
278, May 1935. 

Deterioration of sugarcane in frosty weather is discussed. 

Illinois State Water Survey. Bulletin No. 31. 

“ The purpose of this bulletin is to make available a large mass of data 
in such a form that it can be used for the preparation of plans 
for future needs and growth by water supply engineers and 
others interested in the development of water resources in the 
State of Illinois ”. 

Electric Power for Irrigation in Humid Re¬ 
gions. Committee on the Relation of Electri¬ 
city to Agriculture, Chicago, Illinois, Bulletin 
Vol. VII, No. 2, July 1937. 

Methods of irrigation in use in the humid regions of the United States 
where the annual rainfall is 20 inches or more are discussed. 
These include spray irrigation, surface irrigation, irrigation by 
porous hose made of canvas or other tight weave fabrics apd* 
subsurface irrigation. The features of the various methods are 
described. Sources of water for irrigation are then discussed. 
Pumping from wells for irrigation is treated in some detail and 
various types of pumps with their capacities and efficiencies 
are described. Electric power for irrigation pumping is effi¬ 
cient, reliable, safe and comparatively low in first cost and 
operation. Features of electric motors and other equipment 
for pumping are discussed briefly. 

University of Iowa. 

Vacuum-Breaker Development for Back- Dawson. 

Siphonage Prevention. New Series No. 338, Kalinske. 

July 15, 1937. 

Back siphonage is the process of flowing back of polluted or infected 
material or liquid into the water supply lines due to the forma¬ 
tion of a less than atmospheric pressure in such supply lines. 
This paper deals with the means of protection against back 
siphonage and the hydraulic, pneumatic and practical problems 
concerned with scientifically correct protection. 

Flow of Water around 180 -degree Bends. New Yarnell. 

Series No. 339, August 1,1937. Woodward. 

' The results of a series of experiments on the effects of 180° bends of 
square and rectangular cross section on the flow of water are 
presented in this bulletin. The investigation was undertaken 
for the purpose of exploring the laws governing the changes 
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in pressure and velocity in different parts of the flowing stream 
as the moving water undergoes the transition from motion along 
a straight path to motion around a curve and again as it under¬ 
goes the opposite transition. 

Check List and Price List of University Stu¬ 
dies. New Series No. 922, July 10, 1937. 

The check list contains information on all the publications of the 
University with the exception of the catalogues and purely 
administrative publications. 

University of Minnesota. 

Note on Computation of Non-Silting Canals. Uginchus. 

Translated by Mr. George Riedel from the Rus¬ 
sian by aid of Works Progress Administration, 

University of Minnesota, Sub-Project No. 40. 

During the design of an irrigation project “ Golodnaja step ” (Hungary 
prairie) in 1929 the development of a method of computation 
for non-silting canals was assigned to the author of this article. 
As a result of original data and analyses of observations made 
by Kennedy on Indian canals, there was obtained a new relation 
for a critical non-silting velocity expressed in terms of the 
hydraulic radius. A similar relation had been developed earlier 
by Mr. G. Lacey unknown to the author till some time after 
making his own investigations. In comparing the formulas 
proposed by Mr. G. Lacey with those developed by the author it 
is found that notwithstanding the mutual original dependency for 
critical velocity further conclusions differ materially. Some 
of these points of difference are discussed. The author then 
proceeds to explain the method of analysis in detail and discusses 
the new relationships obtained by him. The new relation¬ 
ships obtained are not a simplification of Kennedy's basic for¬ 
mulae since the conclusions are contradictory to Kennedy's 
theory of non-silting channels. Non-silting canals according 
to Kennedy should be wide and shallow while according to the 
relations obtained by the author they should be narrow and 
deep. Practical application of the developed relations is illus¬ 
trated with reference to an example for the design of a canal. 
The same canal is then designed according to Mr. G. Lacey's 
formula and the results are compared. The disparity between 
the results is discussed. 


NEW ZEALAND. 

Public Works Statement, 1937. 

This is an annual report of the work carried out by the Public Works 
Department of New Zealand during the year on highways, 
railways, hydroeletric development, irrigation and water supply, 
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public buildings, telegraphs, harbour works and lighthouses. 
A number of statements showing financial results, working 
costs, and statistics of hydroelectric works are appended. 


INTERNATIONAL CONFERENCES, ETC. 

International Congress of Mines, Metallurgy and Applied Geology. 

Transaction of the VII Session held in Paris 
from 20th to 26th October 1935—Section 
of Applied Geology, Vols. I & II. (In French). 

Contains the following articles of interest to irrigation engineers. 

Some Means of Study of the Cycle of Water Dienert. 

in Nature. 

Subsoil Waters and their Strata. Impeaux. 

The Static Rise of Underground Water under Larsen. 

the Influence of Atmospheric Precipitations. 

This article describes experiments carried out to ascertain the effect of 
rainfall and other factors on the sub-soil water table in an area 
commanded by a canal. 

(This article will be got translated shortly). 

Danish Legislation on Water Supplies. Lundbye. 

Exploitation of the Sub-Terranian Waters in Lundbye. 

the Dry Regions of Nigeria. Raeburn. 

Cochran. 


OTHER PUBLICATIONS. 

Pamphlet entitled “ How to Make Good Water¬ 
proofed Concrete ”, issued by Medusa Port¬ 
land Cement Company, Cleveland, Ohio. 

Pamphlet entitled “ A Discussion on Integral 
Waterproofing by Medusa ”, issued by 
Medusa Portland Cement Company, Cleve¬ 
land, Ohio. 

Catalogues on “ Asbestos Cement ”, issued 
by Asbestos Cement, Ltd., Bombay. 

Catalogue of Worthington Deep Well Tur¬ 
bine, Pumps, Type QB, Bulletin W-450-B17 C. 
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Catalogue of Type “ L” Standard Horizontal 
Ball Bearing Centrifugal Pumps, issued by 

WORTHINGTON-SlMPSON, LTD., LONDON, BULLE¬ 
TIN WS-1317, September 1937. 

Catalogue regarding Pumping Equipments, 
issued by Mather & Platt, Ltd., London. 

Catalogue of Cook Brass Tube Well Strainer 
and Cook WW Strainer, issued by A. D. Cook, 

Indiana (U. S. A.) 

Catalogue of Cook Deep Well Turbine, issued 
by A. D. Cook, Indiana (U. S. A.) 

Ground Water, First Edition, 1937. Tolman. 

“ This book records the birth and describes the development of a new 
science—co-ordinated scientific data regarding the occurrence, 
motions and activities of sub-surface water and the hydrologic 
properties of water bearing materials known as Ground Water 
Hydrology 

Intensive investigations beginning about forty years ago revealed the 
importance of ground water and many interesting phenomena 
accompanying its occurrence. This book is the first general 
treatise in English in which an attempt has been made to present 
the results of the intensive study of sub-surface water in Western 
United States where existence depends upon the exploration and 
development of ground water. The book is divided into 17 
chapters covering over 560 pages. In the introductory chapter 
the history of ground water development from the pre-historic 
age to the present day is briefly reviewed and the development of 
ground water theory is traced. Chapter II is a resume of ground 
water hydrology in which the general scheme of the occurrence 
ancl motions of ground water with methods of investigation is 
presented preliminary to the more detailed technical discussion 
which follows. A clear picture is given of the origin, occurrence 
and behaviour of the unseen surface water bodies with brief refer¬ 
ence to the practical application of the principles involved. 
The natural reservoirs which include the atmosphere, the oceanic 
water body, the surface fresh water body, and ground water 
reservoir, are described. The hydrologic cycle is discussed. 
Geology in relation to ground water and the occurrence of sub¬ 
surface water together with motions of underground water are 
briefly reviewed. Free and confined ground water is discussed 
and the application of ground water hydrology to questions of 
ground water litigation is indicated. 

Chapter III contains a brief review of rainfall, run-off, evaporation, and 
transpiration. Rainfall conditions in the United States, climatic 
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cycles, stream run-off and stream flow measurements, hydro¬ 
graphs, evaporation 4 and transpiration losses are amongst the 
subjects dealt with in this chapter. 

Chapter IV discusses the hydrologic properties of various water bearing 
materials of the category of rock formations. Openings in rocks, 
the process of their formation and the relation of the openings to 
hydrologic properties are discussed. 

Chapter V deals with the hydrologic properties of soil. General cha~ 
racteristics and properties of soils, seepage and percolation rates in 
soils, classification of soils, and composition of soils are dealt 
with. 

Chapter VI deals with the occurrence of water and the driving forces 
which cause water movements in the unsaturated zone of aeration 
which is situated above the water table. Soil moisture, capillary 
action, and the process of delivery of water to plant roots are 
discussed. 

Chapter VII deals with seepage into the subsoil from rainfall, streams, 
and other sources, and the process of artificial re-charge of ground 
water reservoirs, also known as water spreading. Various 
methods of water spreading and feeding water into the subsoil 
through shafts and wells are described. 

Chapter VIII discusses percolation, the most important type of move¬ 
ment of ground water and various laboratory methods for its 
measurement. The development of laws expressed in mathe¬ 
matical equations governing the relation of percolation to perme¬ 
ability, ground water gradient, size of interstices, and diameter 
of soil particles is discussed. Turbulent and laminar flow in pipes 
are considered briefly as an introduction to the discussion of 
similar types of flow of ground water. Methods of determining 
permeability, and velocity in various types of granular material 
are discussed. 

Chapter IX deals with the occurrence and movement of ground water 
and the relations of the water table to ground water movement in 
pervious granular materials. The development of water table 
profiles under various conditions of subsoil stratifications, effect 
of surface topography, ground water mounds and ridges, bodies of 
fresh ground water floating on salt water, water table maps, and 
geophysical and electrical methods of locating water table and bed 
rock are dealt with in this chapter. 

Chapter X. describes ground water conditions in rock formations 
of various types. 

Chapter XI is concerned with * confined ’ water or water informations 
not in hydraulic connection with overlying water bodies except 
at the fountain head. Confined water includes artesian supplies. 
Artesian wells are described and hydraulic principles of confined 
percolation are discussed. Pressure changes due to pumping 
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and the effect of pumping on the water bearing formation of 
artesian wells are described. Effect of earthquakes on water 
levels in wells is discussed. Comparison is made of the effects of 
pumping confined and free water. 

Chapter XII deals with the geology of the principal types of forma¬ 
tions in which artesian supplies are found. Alluvial cones or fans 
deposited at the foot of a range of hills are the great water produ¬ 
cers in Western United States. Pressure water in alluvial cones 
and fans has been studied in more detail than any other occur¬ 
rence of confined water. The formation of the alluvial cones, and 
groundwater movement in them are discussed in detail. 

Chapter XIII deals with the hydraulics of pumped wells. Two types 
of wells are considered, viz ., water table wells which tap the free 
ground water, and wells which tap confined water lying below a 
confining formation separating it from the free ground water. 
Cone of depression and area of influence are discussed and factors 
affecting quantity of flow from wells are considered. Various 
types of wells including excavated wells, bored wells, drilled wells, 
etc., are described, including the equipment employed. 

Chapter XIV is concerned with the movement of fluids in oil fields during 
accumulation of hydrocarbons and after the pool is tapped by 
wells. 

Chapter XV deals with springs. Characteristic features of various form¬ 
ation from which springs issue forth are described. 

Chapter XVI describes the procedure of determining the additions of 
water to the ground water reservoir from all sources and the dis¬ 
charge of ground water of every kind for an area under investi¬ 
gation. The principles of this procedure of preparing a “ ground 
water inventory ” as it has been called, are explained. 

Chapter XVII gives a regional classification of the United States apd 
Hawaiian Islands based on the mode of occurrence of ground 
water. 

The book contains a large number of plates and diagrams and references 
to copious literature on the subjects treated. 

Progress op Engineering in India during Ash. 

the Past Twenty-Five Years. 

This publication forms part of the Indian Science Congress Association’s 
Jubilee Memoir, published on the occasion of the Silver Jubilee 
of the Congress in January 1938. It has been compiled from 
articles contributed by engineers describing the progress during 
the past twenty-five years in the particular branches of engineering 
with which they are associated. 

Section I contains the introductory remarks of the compiler. Section 
II describes the characteristics and salient points in connection 
with a number of important schemes executed and is arranged 
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under the heads Irrigation, Railways, Electrical Projects, Ports 
and Harbours, River Control, and Bridges. Section III describes 
the experimental work, research and investigations carried out in 
the field of irrigation, marine engineering and structural engineer¬ 
ing. 

The article on irrigation in section II was contributed by Mr. M. T. 
Gibling, Secretary, Central Board of Irrigation. The principal 
features of some important projects including the Lloyd and 
Wilson storage dams in Bombay, the Triple Canals and Sutlej 
Valley Projects in the Punjab, the Sarda Canal Project in the 
United Provinces, the Lloyd Barrage Project in Sind and a few 
smaller schemes in other parts of India. The functions and the 
objects of the Central Board of Irrigation and Information Bureau 
are also briefly mentioned. 

Under electrical projects are described briefly the Glen Morgan, Pykara* 
and Mettur Hydroelectric schemes in Madras, Sivasamudram 
Hydroelectric scheme in Mysore, the Mandi Hydroelectric scheme 
on the Uhl River in the Punjab and the United Provinces Ganges 
Canal Hydroelectric Grid. 

The section dealing with research gives in outline the research carried 
out at the Central Irrigation and Hydrodynamic Research 
Station, Poona, and the Punjab Irrigation Research Institute 
Lahore as described by Mr. C. C. Inglis, Director, Hydrodynamic 
Research Station, Poona, and Dr. McKenzie-Taylor, Director, 
Punjab Irrigation Research Institute. 

A tidal model of the Rangoon River is under investigation by Sir 
Alexander Gibb and Partners in London and a brief description 
of the model is given. The model was constructed to a horizon¬ 
tal scale of 9 inches to one sea mile, a vertical scale of 1/16 inch to 
1 ft. and a time scale of 1: 583 so that one year occupied 15 hours 
running of the model. Conclusions reached from investigations 
with this model are given. Another model described is that of 
Bombay Harbour. 

On Unstable Voktex Motion. Reprinted from Carter. 

Journal of the Aeronautical Sciences, Vol. 

2, No. 4, July 1935. 

Description is given of an experimental study of vortex formation and the 
motion of vortices. The apparatus used and the results obtained 
are described. 

Prospecting for Water with Geophysical Heiland. 

Methods. Reprinted from Transactions of the 
American Geophysical Union, Eighteenth Annual 
Meeting, 1937. 

The principles, methods, and instruments used in the location of ground 
water by the geophysicist are described in this paper. Results 
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obtained with various types of geophysical methods in water 
location are discussed. The economic aspects of geophysical 
water location are discussed. 

Models of Estuaries. Reprinted from Transac- O'Brien* 

tions of the American Geophysical Union, 

Sixteenth Annual Meeting, 1935. 

This article deals with the principle of design of models of estuaries for 
investigation of estuary problems. The dimensions and other 
characteristics of a number of estuary models built in England 
and the United States are given. The distortion of scales of an 
estuary model, the selection of horizontal and vertical scales, 
the determination of size of bed material for models, bed slopes 
in>t»odels, and time scales are discussed. The Columbia 
River model is then described and its design features are dis¬ 
cussed * The progress of experiments and the future programme 
of investigations with this model are described. 

Kotbs on the Transportation of Silt by O’Brien. 

Streams. Reprinted from Transactions of the 
American Geophysical Union, Seventeenth Annual 
Meeting, 1936. 

This paper discusses the problem of transportation of bed load and sus¬ 
pended* material by flowing water. A theoretical discussion of 
tractive force in the uniform flow of water in an open channel is 
given and expressions for tractive force are derived. Critical 
tractive force is discussed, and the rate of bed movement is in¬ 
vestigated. The experimental work is reviewed in the light of 
theory and the general applicability of the results is discussed. 
It is concluded that experiments in the laboratory on the trans¬ 
portation of silt specially on bed movement, have not yielded 
results which can be used with confidence for estimating the 
transport of natural streams. Extensions of present methods to 
larger flumes *and small natural channels promises to be equally 
inconclusive although such work may yield approximate formulae. 
To provide a satisfactory basis for computing transport it appears 
to be necessary to examine the phenomenon in detail, especially 
in the region immediately adjacent to the bed. This work will 
require improved sampling devices and instruments capable of 
indicating velocity fluctuations, and should be planned so as to 
utilize our present knowledge of turbulent flow. 

A Short Note on the Method of Silt Injection Inglis. 

at the Central Irrigation and Hydrody¬ 
namic Research Station at Lake Fife, Poona. 

The method of silt injection in the 1/500 scale model of the Ganges at 
Hardinge Bridge on the Eastern Bengal Railway is described in 
this note. The method described ensures the silt going into 
suspension. The silt is injected into the leading channel a short 
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distance upstream of the model. A grid is placed in this channel 
just downstream of the point of injection to create disturbance. 
Above the upstream end of the model, a shallow silt pit is created 
by means of regulator gates. The gates are manipulated to 
maintain the depth in the pit at a pre-arranged figure. The silt 
deposited in the pit is removed at frequent intervals. The 
water passing over the regulator gates into the model carries 
the silt in suspension. 

Details of the Design of Proportion ai ant¬ 
ing Wave Flume Meter Fall at R. D; 40280 
Montgomery-Pakfattan Link. 

Calculations for the design are given with e*^TuMSMk!'' Thjs is one of 
the falls of alternative design to be conSknctePfi ■ to*- 
purposes. 1 ^vlcara» 

Note on the Design for Standing Wave Flumes 
on the Jodhpur Lined Water Supply Channel. 

Two designs of s tanding wave flumes one for 30 cusecs at the hwd% 
the channel and one for 20 cusecs at the tail of the chain*-! war, 
prepared at the Central Irrigation and Hydrodynamic Rt 
Station, Poona for the Public Works Minister, Government* 
Jodhpur. Discharge curves and detail of gauge chambers we^t 
also supplied. The drawings of the flumes and copies of difi 
charge curves, etc., are attached to this note and the calculations 
for the discharge are explained. 

Note dated February 15,1938, on the Uguinchus Lacey. 

System of Non-Silting Canal Design. f 

In this note Mr. G. Lacey critically discusses Mr. Uguinchus’ theory 
of non-silting canal design. He points out that Mr. Uguinchus 
is fundamentally in error inasmuch as he fails to realize that 
the rugosity coefficient is a function of the silt grade. He ako 
ignores the lateral action in channels which assigns shape. He 
does not visualise a channel flowing in its own incoherent allu¬ 
vium and deals apparently with a channel excavated in tenacious 
material with the silt transported in suspension rather than by 
bed traction in which the bed silt grade determines the rugosity 
coefficient. 

Mr. Lacey held much the same views as Mr. Uguinchus in 1925 and 1926 
when he was Personal Assistant to Chief Engineer of the Sards 
Canals which were under construction. He employed the equa¬ 
tion Y=l-16 R and associated it with the Kutter equation which 
is all that Mr. Uguinchus does. Experience with the Sarda 
Canal channels, many of which have either silted or scoured, has 
shown that the theory was incomplete. Mr. Lacey’s later 
theory has been proved to be correct by many successful applica¬ 
tions in the field. 
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Note on the Use of Automatic Falling Shutters Wheatley. 

on Weirs in India. 


This note is in reply to certain questions raised by the Secretary, Inter¬ 
national Commission on Large Dams, Paris, concerning auto¬ 
matic falling shutte^f on weirs. A brief description is given of 
the Ashford autonWf ’ falling shutter invented by Mr. Ashford, 
Superintends yt th# P. W. D., Central Workshop at Amritsar 
in 191? .^il^^^M&utter is used extensively in the Punjab 

The questions raised by Mr. Aubert, 
Commission on Large Dams, Paris, 
practicable height obtained with this device, 
Operation for raising and lowering the shutters, 
ru, tor the reference given to this system, and incidents 
[ 4 damages caused owing to shocks against the gates. Replies 
these questions are given. 



E d 1. S. A. Orifice with Free Discharge. O’Brien, 

ited from A. S. M. E. Transactions for Folsom, 

ry 1937. 


In this paper results are presented of experiments with a modified type 
of International Standard Orifice as used for metering pump 
discharges. 


Research in Fluid Mechanics. Reprinted from O’Brien, 

the Journal of Applied Mechanics for December Folsom. 

1936. 

This note on progress in fluid mechanics since January 1935 presents 
short summaries ot selected articles dealing with the subject and a 
bibliography of publications on the subject. Selected articles 
summarized include those on turbulence, pipe flow, metering, 
pitot tube standardization, and hydraulic machinery. 


The Transportation of Sand by Wind. 
Reprinted from Civil Engineering for May 1936. 


O’Brien. 

Rindlaub. 


Preliminary studies of erosion of the beach at the mouth of the Columbia 
River suggested that wind drift was an important factor To 
investigate the order of magnitude of this drift a series of measure¬ 
ments were made under varying weather conditions. Results 
of these measurements are presented in this paper. A curve 
showing the rate of sand movement iD lbs. per ft. per day corres¬ 
ponding to velocity of wind in ft. per second is given. 

m2 
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Bibliography on Irrigation Outlets. 

A list of publications dealing with irrigation outlets. 

Copy op letter dated 20th January 1938 prom 
Ur. C. C. Inglis to the Editor, “ Indian En¬ 
gineering ”, regarding an Article ntitled 
“Consideration op Slopes op Floj ,\ the 
Design and Maintenance op *\ \ ^ ; \l 

Channels ” by R. K. Khanna in the 
1937 issue op the Journal. 

For abstract see under “ Indian EnfHtiKNNIMMHHfiulletin. 

Expansions op the Headings op Dtheeweyju’b- 
cimal classification adopted in the Osmania 
University Library with regard to Oriental 
and Islamic Subjects. 

Copy op a letter from Mr. C. C. Inglis to Capt. 

G. F. Hall, Chief Engineer, Patna, dated 
10th February 1938 regarding erosion of 
the River Bur Gandaka at Sikandarpur in 
Muzaffarpur Division. 

Certain papers were sent by Capt. G. F. Hall, M.C., C.I.E., to Mr. Cgra 
Inglis, C.I.E., Director, Hydrodynamic Research Station, Po4|E 
concerning the erosion of the river Bur Gandaka. Mr. Inglis m 
reply makes some remarks on the hydrodynamic problem. He 
says that spurs, pitched banks and walls have a very strong 
attraction for water and cause an enormous intensification of 
attack. They do more harm than good in the long run. The 
scour in the River in question could be remedied by making a 
cut. The correct point of offtake for the cut has been indicated 
in the plan. Wave action is certainly not the cause of erosion 
which starts at the toe of the pitching which collapses into the 
hole thus formed. What happens is that water impinging on a 
bank, specially if it is at right angles, dives down and creates 
curved surging flow at the bed which causes the formation of pul¬ 
sating vortices and washes away even large stones. The filling of 
the river bed with old trees fallen in past years is an important 
factor in the swinging of the river channel as is evidenced by the 
fact stated some years ago by a writer in the Engineering News- 
Record that after stumps of trees had been removed from the 
bed of the Missouri River it decreased its length by 100 miles 
in a length of 400 miles. 

Broadcast Talk on “ The Importance to Bengal Curry. 

of its Rivers” on 16th November 1937. 

Mr. Curry briefly describes the alluvial features of Bengal and explains 
the process of delta building with reference to the Ganges and 
the Brahmaputra, the deltas formed by which constitute a large 



part of the Province of Bengal. The changes in the course of 
these rivers (luring the process of delta building are described. 
The evil effects of interference with the natural action of rivers by 
construction of embankments are explained. The importance 
of Bengal rivers for communication and transport and for the 
health, prosperity and welfare of its inhabitants is emphasized. 

Irrigation. Bimcox. 


(Extract from Jour 
Chamber, Bo- .. 


This is a 
Bo: 



1 of the Indian Merchants’ 

Journal of the Indian Merchants’ Chamber, 
vijhe method of irrigation practised in river- 
have been constructed centuries ago to 
water and small canal taking off above the 
wru x to the fields. A series of damB may be found 
' bout one to three or four miles apart. The rota- 
.tiofi > me for crops adopted is described. The ownership of 
.ds is individual, nor communal, but each owner must submit 
me general rotation. All this is done by absolute time honour- 
4 indigenous co-operation. There are no laws to regulate the 
rotation and its affairs never appear in court. The author con¬ 
cludes with a plea for the introduction of this system in all the 
canal systems. 

Institution op Engineers, Australia, List 
Members, 1937. 


MAPS, BLUE PRINTS AND PHOTOGRAPHS. 

(Herein are given only those blue prints, etc., which are not accompaniments 

to any publication or note.) 

Bihar and Orissa. 

Map showing (he chief mineral deposits of Bihar and Orissa. 

Geological map of India and adjacent countries. Sheet 7—Orissa. 
United Provinces. 

Ganges Grid Scheme. 

Photograph of the State Tube Well No. 31, Bhatipura Block. 

Two blue print sketches showing lab. performance of two types of 
Cook’s pumps installed on the tube wells. 

Blue print showing typical arrangement of Cook’s deep well turbine. 
Plans showing pumping sets supplied by Mather and Platt, Ltd., 
Calcutta. 

Nine blue print sketches of centrifugal pumps supplied by Worthington 
Simpson, Ltd., Calcutta. 

Drawings of deep well pumps supplied by Byron Jackson Co. 



182 


Soria Canal. 

Record plan of V. R. Bridge combined with 5 • O' fall at mile 90—1—286, 
Kheri Branch, Sarda Division. 

Graph showing catchment areas of drains and factors deduced from 
observed discharges of 1936 floods. 

Longitudinal sections of Qutubpur, Gaindipur, Eathwa, Kursi, Dhandia, 
and Sankhani Nala drains. 

Index map showing drains an' .!*»iiiknta*ies. 

Punjab. 

Haveli Project. 

Longitudinal section of Montgomnfj T*ef iffti hii 1 i Project) 

from R. D. 28000 to 46000 showing fells. 


NEWSPAPER CUTTINGS. 

Aerial Soil Survey : Land Deterioration in 
Punjab. January 1,1938. 

With the approval of the Chief Engineer for Irrigation in the ’ '"Nffii 
experiment is being started by Raja Narendra Nath u’ rWm 
direction of the Punjab Irrigation Research Institute in i JK 
of prevention of land deterioration. It is proposed to maljB 
survey of fields which have begun to give low yields of wheat sHj 
some preliminary work on the possibility of using aerial photo? 
graphs for classifying various types of soils has been conducted 
in the Punjab. Lands giving low yields will then be treated with 
gypsum on the basis of their calcium deficiencies and the effect of 
this on the yields will be studied. 

GoldJCabried by Indus ■ Appeal for Check¬ 
ing Velocity op River. January 4,1938. 


Dr. A. L. Coulson, Superintending Geologist of the Geological Survey of 
India in the course of a paper emphasizes the need of checking the 
high velocity of the Indus in summer by means of wooded 
“ be-las ” so that the heavy mineral particles containing gold may 
not be rolled down. He says that such wooded “ belas ” should 
not be far from the main channel of the river. 


Gold in the Indus : Dr. Coulson’s Theory. 

Gravel should be Sampled. January 4,1938. 

Same as above. 

Control op Water Hyacinth : Dacca Scheme. 

January 5,1938. 

This is a Bengal Govt. Press Communique giving a review of the first 
year’s working of the Arial Bil Water Hyacinth Control Scheme of 
Dacca. It is shown how at a very low cost much of the land, 
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which previously was the breeding ground for water hyacinth and 
other noxious weeds, was reclaimed and brought under paddy 
cultivation. The cultivators had to pay 1 per cent, of the produce 
towards meeting the cost of reclamation. 1,600 acres of reclaimed 
land were brought under plo' ,r ’ 937 ; the value of the produce 
being about Rs. 50,000 t of Rs. 500. 


TJ. P. Chief Enginekbs n'' 



se of Chief Engineers in 
P. has been sanctioned 
ueers were also Secre- 


... the Completion Report of the Lloyd 
„ae effect that the project has effected some- 
-ueficent revolution in the life of the new Province 


vaoes : Thbee Engineering Posts 
abolished. January 7,1938. 

It is understood that the U. P. Govt, will effect a saving of about 
Rs. 1 lakh annually in the Co m munication Department by the 
abolition of a post of Chief Engineer and two posts of Superintend¬ 
ing Engineers. No appointments will be made on the retire¬ 
ment of Sir William Stampe, Chief Engineer, Irrigation, and 
Mr. Bradshaw Smith, S. E., while the abolition of the post of 
another S. E. is under contemplation. 

Benefit of Irrigation in Bengal : Essential 
Factor for Rural Development. January 7, 

1938. 

Mr. S. C. Majumdar, Superintending Engineer, Bengal Irrigation Depart¬ 
ment, in a broadcast talk, stressed the necessity for irrigation in 
the western district, where, he said, though the total monsoon 
rainfall was normally adequate, its distribution especially to¬ 
wards the end of September and October was erratic and irrigation 
was needed to ensure a good harvest even in normal years. In 
years of low rainfall, it was a vital necessity in order to combat 
famine. 

Punjab’s Wide Net-work of Canals : Engin¬ 
eering Triumph in Sutlej Valley. January 
7,1938. 

This is an “ Unofficial Note ” on the Sutlej Valley Project, issued by the 
Director of Public Information, Govt, of India. For notes see 
under “ Govt, of India ” in the Literature Section. 
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Study of Son) Babbage Cultivation. January 
6,1938. 


Dr. J. D. Tothill, Director of Agriculture in Uganda ia at present in Sind 
studying agricultural conditions in the Barrage irrigated areas, 
particularly in respect of ton growing and the systems of mar¬ 
keting. From Sind he "ted to proceed to the Punjab, 

U. P. and Bombay. 

Problems of Soil Survey : Loca*. 

Vital. January 8,1938. 


Sir Bryce Burt’s Presidential address a. 
Society of Soil Science. 



of the Indian 


Irrigation Dues : Inquiry Committee in 
United Provinces. January 9,1938. 

The U. P. Govt, have appointed a Committee ui "*'t % 
ship of the Minister for Communication and Irrig '’■% 

the working of the canal rules and of the agency en.^!' 
collection of irrigation dues, and to examine the expern. i#H» 
Irrigation Department, including the hydro-electric bra. 
to suggest means whereby it can be reduced. 



U. P. Irrigation: Inquiry Committee for 
Expenditure. January 10,1938. 

The same as above, but gives, in addition, the names of the Members of 
the committee. 


Posts not abolished but were only temporary : 

U. P. Irrigation Branch of the P. W. D. 

January 11,1938. 

In connection with the reports that three posts in the Irrigation Branch 
of the P. W. D., U. P., have been abolished, it is stated that it has 
been reliably learnt that all these posts were created temporarily 
for the period during which the Hydro-Electric and Tube-well 
schemes were being matured. 


Fish Farming in the Punjab : Suitable Stock : 
Avoiding Carnivorous Species —by Dr. Hamid 
Khan Bhatti. 


Irrigation Committee Formed. January 12, 

1938. 

Same as the news contained in cuttings dated January 9 & 10. 

Irrigation Research : Proposal for Central 
Institute. January 14,1938. 

States that it is understood that a proposal has been forwarded to the 
Indian Government by non-official institutions for the estab¬ 
lishment of a Central Research Institute, either in Delhi or Poona 
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to cater for the irrigation needs of the whole of India. It also states 
that it has been proposed that every Province should contribute 
Rb. 20,000 for the establishment and maintenance of the Insti¬ 
tute. 


More Funds for Nation-Building : Sind Re¬ 
organisation Interim Committee’s Recom¬ 
mendation : Substantial Economy in Public 
Works Department : Reduction in Allow¬ 
ances Prot^Sj 
Engineers’ P< 


Consid 



TWO W0WKRINTENDING 
January 16,1938. 


in allowances and reduction of certain posts 
f, (including two posts of Superintending Engineer) 
•roposed by the Sind Reorganization Committee 


m^pwrATiON. January 18, 1938. 

public meeting held at Bhojeswar village (Bengal) under the pre¬ 
sidency of Mr. K. A. L. Hill, I.C.S., district magistrate, it was 
decided to raise funds for the purpose of re-excavation of the 
Bhojeswar-Bhedergunj canal and to consult experts of the Irriga¬ 
tion Department. A committee has been formed with the S. D. 0. 
of Madanpur as president. 

Cut in P. W. D. Staff : Recommendations of 
Sind Committee. January 18, 1938. 

Same as the news in the cutting dated January 16. 

Occasional Notes. January 19,1938. 

Two new railway lines are to be constructed in the Lloyd Barrage area 
in Sind. 

Better Irrigation of Lands • Schemes being 
Formulated by„ Deraj at Authorities. Jan¬ 
uary 19, 1938. 

Various schemes for supply of drinking water and better irrigation of 
lands, it is understood, are being formulated by Derajat district 
authorities (N.-W. F P.) for being finally put before the Provin¬ 
cial Govt. 

Mysore Irrigation Project, New Reservoir: 

Foundation Stone to be Laid bv Ruler. 

January 20,1938. 

His Highness the Maharaja of Mysore will lay the Foundation stone of 
the Marconahalli Reservoir in Kunigal Taluk, Tunkur District 
on Thursday, the 20th January 1938. 

This reservoir is to be constructed across the Shimsa river about 300 
feet below its confluence with the Viravaishnavi and about 
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4 miles below the Yediyur Bridge in mile 6/67 of the Bangalore- 
Mangalore Road. The total catchment area of the reservoir 
is 1,684 sq. miles and is expected to yield 66,264 units. The 
length of the dam when finished will be 466 ft. and the height in 
the deepest portion above the river bed will be 73 ft. The dam 
is to be pierced with five sluices. The waste weir is to be located 
on the right where a defined valley exists. Two siphons of 8 ft. 
dia. are to be installed in the body of the dam. The irrigation 
channel will be 18£ miles md will command 11,700 acres 
of which 10,000 will be ^ 

mated to cost Rs. 22 lakhs aM on this capital 

is expected to be 4*81 per 

The Uhl River Hydro-Electric Project : 
of Electricity to 19 Towns in the Punjab" 

January 21,1938. 

This is an “ Unofficial note ” issued by the Director 
tion, Government of India. For notes see 
of India Publications in the Literature Secti 

Hydro-Electric Scheme in U. P.: Important 
Surveys : Rs. 28 Crore Expenditure on Irri¬ 
gation. January 22, 1938. 

This is a review of the Administration Report of the Irrigation ncM 
of the P. W. D., U. P. for 1936-37, Figures of income i 
penditure, areas irrigated, etc., are given. As regards further 
development of irrigation, it is stated, that important survey* 
for a possible hydro-electric scheme in the Vindhya hills were 
carried out in Mirzapur and in Rewa State and the project wat 
submitted to consulting engineers in London for scrutiny. Sur¬ 
veys were also completed for irrigation schemes by pumping from 
the Ganges river in the Partabgarh and Allahabad districts and 
also from the Tons river in the Chhail Pargana of Allahabad. 

New Reservoir: Foundation Stone Laid by 
Mysore Ruler. January 22, 1938. 

On the occasion of the Foundation-Stone Laying Ceremony of the Mar- 
conahalli Reservoir in Mysore, His Highness the Maharaja of 
Mysore said that previously they hesitated to undertake any 
project unless it returned 6 per cent, on the capital invested but 
now they have not only to look for the return to the treasury but 
also for the wealth and happiness of the ryot which in itself 
affords a generous return. 

Letters to the Editor : The Haveli Project. 

January 26,1938. 

This is a letter by S. Hari Singh, M.L.A., Punjab, in connection with hii 
starred questions in the Assembly and the answers thereto by the 
Minister in charge of Irrigation. The questions aimed at elicit¬ 
ing information regarding the maximum capacity of the perennial 
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channel to be taken off from the Headworks at Trimmu and the 
supply normally available in the river particularly in December. 
Prom the replies he concludes that there will not be sufficient 
water in the river for the canal to run with fall supply particularly 
in December m the water is most needed for irrigation of wheat. 


New Political E <r 
Editorr’ 


uary 26,1938. 

h of His Highness the Maharaja of Mysore 
^Poundation-Stone Laying Ceremony of the 
{See cutting dated January 22.) 

Director (Offi- 
Uearch, Punjab, 
with Professor 

, 1938. 

to Study Canal Problems. 


$pfctes that the Governor of Smd, Sir Lancelot Graham, plans a flying 
visit to Sukkur m the second week of February to study the 
problem of siltmg canals, which is causing concern to the Irriga¬ 
tion Department. 



Hydro-Electric Schemes in U. P. January 30, 
1938. 


Editorial notes on the Administration Report of the Irrigation Branch, 
P. W D., U. P., for 1936-37 (See also cutting dated January 
22 .) 

Government Test House : Extension of Work 
at Alipore. February 2, 1938. 

The Government Test House, situated at Alipore, is an institution under 
the control of the Government of India and is incorporated in 
the organization of the Indian Stores Department. The work of 
the Test House is extremely varied and almost any material 
purchased for the consuming departments of the Government is 
liable to be tested in this institution 

Mr. Sidney Preston : Death of Former P. W D 
Engineer. February 2,1938 

The late Mr. Sidney Preston, C I.E., entered the Indian Public Works 
Department in 1870 and was employed in irrigation work in the 
U. P. and the Punjab and retired in 1905 after having held the 
posts of Secretary to the Government of India, P. W. D., and 
Inspector-General of Irrigation. 

The Unao Experiment. February 2,1938. 

Some zamindars of Unao (U. P.) have succeeded in reclaiming some Usar 
land in their possession by ploughing in green manure. In 22 
out of 24 plots “ sanai * f was sown after “ paleo ” with canal 
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water and ploughed in, while in the two other plots rice was sown 
without the green manure, other conditions remaining the same. 
The yield in the “ sanai ” plots was 24 maunds per acre, while 
the unmanured plots yielded only 11 maunds per acre. 


U. P. Assembly: Cost op Exodus to Hills: 
Irrigation Rates : Criticism of Honorary 
Magistracy. February 3, 1938. 


The Public Works Minister faced a 

rates and tube-well water rate#* 
had been asked to work out 
the charges made under the two 

Rivers Threaten Assam Roads : Official ReuBWP 
Havoc of Floods Last Y ear. February 5,1938. 



relating to canal 
that engineers 
to equalize 


A brief review of the Administration Report of the 

1936-37. Mentions floods during the year and thel 
by them. Gives also the changes in the course of < 

It is stated that erosion on the left bank of Brahii 
continued during this year also and Mr. T. A. Curry, 
gineer, Bengal was called to inspect it and suggest meaf 
dealing with it. Mr. Curry suggested a scheme costing atftn 
Rs. 17 lakhs but on account of the heavy cost no action has 
been taken on the proposal. 



Building Roads with Molasses : Resinified 
Compound : Results of Interesting Experi¬ 
ments. February 5,1938. 

A note issued by the Imperial Institute of Sugar Technology says that 
attempts to convert molasses into an insoluble resinous product 
suitable for use as road surfacing material have been fairly success¬ 
ful. 


Western Jumna Canal: Delhi Improvement 
Trust Scheme. February 7, 1938. 

The last remnant of the Western Jumna Canal, known in Delhi as Nahar 
Saadat Khan will soon disappear as the Delhi Improvement 
Trust have decided to have it filled in as it was proving a breeding 
ground for mosquitoes. This canal was originally constructed 
during Emperor Shah Jehan’s rule to water the Moghul gardens. 
Some portion of the canal have already been filled in on account 
of the pressure on space exerted by the growing population of 
Delhi and the city’s consequent expansion. 


Better Irrigation for Bombay : Inquiry in 
Karnatak. February 10,1938. 

The committee recently appointed by the Bombay Government under 
the Chairmanship of Sir M. Viswesvaraya to investigate into the 
present condition of irrigation in the Presidency held its sittings 
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at Dharwar for three days from February 3. The witnesses were 
of the opinion that the existing irrigation conditions were un¬ 
satisfactory and required considerable improvement. It was 
further pointed out that tanks played a vital part in the Kama- 
tak, and there were nearly 5,000 of them irrigating over 100,000 
acres, but as most of the tanks had silted up they required 
immediate attention. In the eastern dry tracts the harnessing 
of nullahs for irrigation purposes was suggested. 

Irrigation Khajuri Plain. Feb- 

estimated to cost Rs. 5 lakhs has been pre- 
^Len completed will transform the barren Khajuri 
^ ^.-W. F. P.) into rich arable land Water will be taken 
vsm natural springs in Jabbatangi inhabited by the Kambarkhel 
* idis. 

Check to Famine : Punjab’s Progress : 
attempts at Canal Building. February 
938. 

This is a broadcast talk by Mr. A. M. R. Montagu, Officer on Special 
Duty, Punjab Irrigation, and formerly Secretary, Central Board 
of Irrigation. The development of irrigation from the ancient 
well system to the modern canal and electrically driven tube 
well is outlined. 

Central Board of Irrigation : Mr M. R Richard¬ 
son, New President. February 10, 1938. 

A short biographical sketch of Mr. M. R. Richardson, C.I.E., Chief 
Engineer, P. W. D., Irrigation Branch, U. P., who has been 
elected President of the Central Board of Irrigation for 1937-38. 
A photograph of Mr. Richardson is also given. 

Haveli Irrigation Project : Punjab Governor 
Lays the Foundation Stone : “ Great and 
Lasting Benefit ”. February 11,1938. 

Gives H. E. the Punjab Governor’s speech at the Foundation-Stone 
Laying Ceremony of the Haveli Project, Punjab This scheme 
is designed to provide perennial irrigation for about 700,000 
acres and non-perennial irrigation for about 860,000 acres and is 
estimated to cost over Rs. 5 crores H E. dealt with the 
financial aspects of the project and also with its technical merits, 
particularly with the proposal to line 43 miles of the Main canal 
with reinforced brick masonry, which will reduce to a very large 
extent the menace of waterlogging in that tract, which other¬ 
wise would have resulted from seepage through the canal bed. 
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Editorial Note : Irrigation in the Punjab. 

February 11, 1938. 

Editorial note on the speech of H. E. the Governor of the Punjab deli¬ 
vered at the Foundation-Stone Laying Ceremony of the Haveli 
Project. 


Haveli Project Inaugurated by Governor : 
Foundation-Stone Laid : Punjab Irriga¬ 
tion : Scheme Estimated to cost EJr 4 
February 11,1938. 


Gives a few remarks from H. E. the ft tLo 

Foundation-Stone Laying Ceremo^^*lPilHHKMLk.nd 
also a short description of the project. 

Agriculture Study : Proposed College for 
Sind. February 12,1938. 

States that Sind Government intends setting up an Agricultural! 
at Sakrand where practical training in agriculture with 
reference to Barrage conditions and estate management 
given. 



Tube Well Scheme : 20,000 Gallons Per Hour 
Expected. February 12,1938. 

States that it is understood that an elaborate scheme for supply of water 
for military purposes is to be opened at Jubbulpore. The scheme 
includes the sinking of several tube wells each one of which, 
according to air-lift tests, will supply approximately 20,000 
gallons per hour. 


Reduction of Canal Rates. (Letter to the 
Editor). February 14, 1938. 

This is a letter by Mr. Ram Chandra Sharma of Meerut. He gives 
the grievances of the peasants, namely, high canal rates, payment 
of full charges even if the crop is damaged or is insufficiently 
irrigated, insufficiency of water available for irrigation, and the 
damage to irrigable lands by borrow-pits dug for the purpose 
of taking clay for repairing banks, etc. He urges redress of these 
grievances and lays particular emphasis on the reduction of 
canal rates which he says have not been reduced even though 
the prices of agricultural produce have fallen very low. 

Occasional Notes. February 15,1938. 

A note regarding the benefit to the Punjab likely to result from the 
Haveli Project. 

Desert Transformed : Irrigation Projects 
in Punjab and Sind. February 25, 1938. 

Mentions the benefit from the Triple Canals Project in the Punjab. 
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Electric Power for 19 Punjab Towns : The 
Uhl River Project : 15,000 Feet Tunnel. 

February 25,1938. 

This is au “ unofficial note ” issued by the Director of Public Informa¬ 
tion, Government of India. For notes see under Government 
of India publications in this Bulletin. 

Travanoore Looks Ahead : T^r Pallivasal 
Hydro-Electro ° * ^State-Wide 

Grid v i 25. $§38. 

l^dro -Electric Scheme in Travanoore which 
likely to be completed by the end of 1938. The present 
« programme of power development consists in diverting the 
water of the Mudirapuzha River (a tributary of the Periyar) 
which has many falls with a total head of 1,990 feet distributed 
over three miles. Diversion will be effected by construction 
of suitable headworks at Munnar at a level of 4,750 feet above 
sea level. The water will then be let through an open channel, 
where provision is made for arresting silt and sand, and then taken 
through a tunnel 10,255 feet long bored through the mountains. 
From the tunnel, at the exit of which a surge shaft will be con¬ 
structed, the water will be taken to the Power House by two 
penstocks each 7,447 ft. in length, the Power House level being 
2,760 ft. 

The present programme is for the development of 9,000 K. W. which 
could eventually be raised to 30,000 K. W. by the provision of a 
suitable reservoir. Power generated will be utilized mainly for 
industrial purposes but it will also be used for irrigation and 
dewatering of wet lands. 

Five Year Plan Approaches Completion : 

TheKut Barrage Scheme. February 25 , 

1938. 

States that in 1931 three big irrigation projects were drawn up by the 
Iraq Government and passed into law under a five year plan. 

One of these is the Abu Ghuraib Canal scheme which is now in process 
of construction and which aims to be completed during 1938. 
This canal takes off from the left bank of the Euphrates and is 
40 miles long. It is hoped that about 120,000 acres will benefit 
from this. 

The second scheme is that of the Habbaniyah Escape which has not 
yet been undertaken although the ground was surveyed and 
marked out for channels some years ago. 

The third and the most important is the Kut Barrage Scheme. This 
provides for a head regulator up-river and a canal along which 
it will be possible to divert the waters of the Tigris into the Shatt- 
al-Gharraf. This canal will be about 1£ miles long and 90 yards 
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wide. The head regulator will control the water flowing from 
Kut into the Gharraf area. It contains a navigation lock 
similar to that at Kut. The Barrage at Kut which is now 
nearing completion is almost 2,000 ft. long including approaches 
and about 50 ft. high, and contains 56 sluice gates and the great 
navigation lock which is 50 ft. wide and 260 ft. long. The object 
of the Barrage is to regulate the vast volume of water running 
to waste in the flood season and to ensure a regular supply all 
the year round. 

The New Dartford Tunnel : “ Cockney Miners ” 

AT Work. February 25, 1938. 

Gives some particulars about the Dartford Tunnel under the Thames. 

New Bridge Across the Severn : Construc¬ 
tional Details. Febiuary 25,1938. 

This is an article by A. P. Mason, B.Sc., A.M.I.C.E., M.I.Struct. ik 
It gives a description of the constructional details with reference 
to the difficulties encountered due to the river being liable to 
sudden floods bringing down heavy debris which would make the 
use of falsework supported in the river bed hazardous and ex¬ 
pensive. This bridge contains a river span of 150 ft. and two 
shore spans of 60 ft. The bridge was constructed by cantilevering 
consecutive sections from each bank until the gap became small 
enough to close in one operation. 

“ Hydel ” Coined in India. February 25, 1938. 

The word “ hydel ” has been introduced in the U. P. as a contraction 
for “ hydro-electric scheme ” by Sir William Stampe, and is 
now in common use. 

The Lloyd Barrage System : An Irrigation 
Engineering Marvel. February 25. 1938. 

A review of the completion report of the Lloyd Barrage Project in Sind 
(India), giving the salient features of the system. This scheme 
is one of the largest irrigation schemes in the world and stands 
as an irrigation marvel both as regards magnitude and engineer¬ 
ing skill. (For detailed notes see on page 113 of Bulletin No. 
8 .) 

A Major Engineering Project: Details of 
the Ganges Grid Scheme. February 25. 

1938. 

Describes the origin, development and features of the Ganges Canal 
Hydro-Electric Grid Scheme recently completed in the United 
Provinces. 



193 


The Haweswater Dam : Gigantic Lake Dis¬ 
trict Project Viewed by Camera. Feb¬ 
ruary 25,1938. 

Gives some photographs of the Haweswater Dam, near Manchester, 
England, This dam is 1,550 ft. long, 120 ft. high and 112 ft. 
thick and has a storage capacity of 18,400 million gallons. 

Tungabhadra Project : Cost Estimated at 
Rs. 3£ Chores. February 26, 1938. 

States that in replying to Prof. Ranga’s question. Mr. Clow said that 
the cost of the headworks of the Tungabhadra irrigation project 
was estimated at nearly 3f croivs, to be shared equally between 
the Governments of Madras and Hyderabad, the cost of canals 
in British India estimated at about Rs. crores, to b*> borne 
by the Madras Government. 

Floods and Crops. (Current Topics). March 1, 

1938. 

Editor’s comment on the reply of the Revenue Minister, Assam, to a 
question regarding damage of crops by floods. The reply was 
that the Government were aware of the floods but not Of the 
damage done thereby to crops. 

Forests in Punjab : Campaign Against Ero¬ 
sion : Administration Report. March 
1, 1938. 

Review of the annual report on forest administration in the Punjab 
for 1936-37. It shows that satisfactory progress was continued 
for the preparation of a working plan for regeneration and 
afforestation and for the intensification of the campaign against 
erosion and denudation. 

India’s Highest Dam : Wilson Reservoir : 

Project which Wiped out Famine. March 
5,1938. 

This is an “ unofficial note ” issued by the Director of Public Informa¬ 
tion, Government of India. For notes see under Government of 
India Publications in the Literature Section of this Bulletin. 

The Punjab Budget. (Editorial Note). March 
5,1938. 

States that although there was a deficit of Rs. 16J lakhs in the budget 
estimate of 1936-37, the revised figures showed a net saving of 
Rs. 39J lakhs for there was a net improvement in revenue of 
42£ lakhs, chiefly from irrigation receipts, and an excess under 
expenditure of Rs. 3 lakhs. This saving enabled the Govern¬ 
ment to finance the early stages of the Haveli Irrigation Pro¬ 
ject. 


M2CBI 


x 
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Windmill Irrigation : May Banish the 
Spectre op Famine from Deccan : 

Congress Government’s Experiments. 

March 6,1938. 

This is an, article by “ Aeolus ” giving a brief history of windmill irri¬ 
gation, experiments conducted in India, possibility of its intro¬ 
duction in areas which have a wind velocity of six miles or 
more per hour particularly in the Deccan where wind velocity 
is favourable, cost of erection and maintenance, etc. 

Flood Control in Orissa: Careful Data as 
First Step : Rfport by Sir M. Visvesva- 
raya. March 7, 1938. 

Review of Sir M. Visvesvaraya’s report on the flood problems of 
Orissa. For notes regarding the report see under Bihar and 
Orissa Government publications in the Literature section of this 
Bulletin. 

Hydro-Dynamic Research Station : Some 
Valuable Contributions to Engineer¬ 
ing. March 9, 1938. 

Gives briefly the work being done at the Central Irrigation and Hydro¬ 
dynamic Research Station at Poona, and the importance of such 
research work to engineering. 

Soil Saturation : Investigations in Pro¬ 
gress in Punjab and U. P. March 11, 1938. 

States that it is understood that important results are expected from 
investigations now in progress in the Punjab, U. P. and Sind 
on the problem of waterlogging which subject was also discussed 
by the Central Board of Irrigation. 

Training of Rivers. March 11, 1938. 

Editorial remarks on Sir M. Visveswaraya’s Report on the Flood pro¬ 
blem in Orissa. 

Problem of Waterlogging : Discussion by 
Central Board of Irrigation, March 11, 

1938. 

Same as article headed “ Soil Saturation ” mentioned above. 

Sir Bernard Darley. March 12, 1938. 

States that it is understood that Sir Bernard Darley, a former Chief 
Engineer of the United Provinces Government and of the Baha- 
walpur State, has taken over the duties of honorary representa¬ 
tive of the Central Board of Irrigation on the International 
Commission of Large Dams. The Central Board of Irrigation 
constitutes the National Committee for British India. 
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Conserving Punjab Water Supplies : The 
First Stages. March 13, 1938. 

This is an article by Dr. R. Maclagan Gorrie of the Indian Forest Ser¬ 
vice. He describes the difference between normal geological 
erosion and man-made erosion, the result of this man-made 
erosion (which is chiefly due to the destruction or alteration of 
the natural plant cover) on water-supplies and silting of rivers, 
and the measures that should be taken to combat this man¬ 
made erosion. 

Sind Assembly: Irrigation in Sind: Cut 
Motion Lost. March 14, 1938. 

In the Sind Assembly, the speakers on the cut motion under the demand 
for irrigation urged the Government to approach the Central 
Government for wiiting off the barrage debt which aggregates 
to Rs. 25,01,00,000. The motion was defeated. 

Tungabhadra Scheme : Efforts to Expe¬ 
dite Project. March 15, 1938. 

It was announced in rhe Madras Assembly that the Government is 
making efforts to expedite negotiations with the Hyderabad 
State regarding Tungabhadra Project. It is understood that 
a conference between the representatives of the two Govern¬ 
ments is likely to be held shortly. 

Tungabhadra Project. March 16, 1938. 

Same as above. 

Deserts become Gardens : Irrigation Feat : 

Success of Punjab Project. March 18, 

1938. 

This is an “ Unofficial note ” issued by the Director of Public Informa¬ 
tion, Government of India, regarding the Triple Canals Project 
comprising Upper Jhelum, Upper Chenab and Lower Bari 
Doab Canals. For further particulars see under Government 
of India publications in this Bulletin. 

Calcutta Letter : Agrarian Agitation in 
Bengal : Damodar Canal Water Levy. 

March 18,1938. 

States that on the continued agitation of agriculturists of the Burdwan 
and Hughli districts the Bengal Government has appointed 
a committee to enquire about water rates on the Damodar 
Canal. Commenting on this it is stated that firstly the com¬ 
mittee is weakly consituted, secondly Eden canal has been 
precluded from the terms of reference of the committee and 
thirdly the rates understood to be proposed by the committee 
are still high. 
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Bombay Assembly: Irrigation in Bombay: 

Provision for New Schemes. March 18, 

1938. 

The entire bloc of the Opposition in the Bombay Assembly voted 
against a demand of Rs. 12,50,000 for various schemes of irriga¬ 
tion on the ground that there were no definite schemes before 
the Government at present and that when such schemes come up 
a supplementary grant can be asked for by the Government. 

In reply to a question the Minister for Public Works stated that the 
Government had under consideration the question of giving 
water of the Godavari river to the Nizam’s Government. 

Crops Worth Crores in “ Bald Upland ”: The 
Triple Canals : Irrigation Marvel in 
the Punjab. March 19, 1938. 

An “ Unofficial note ” on the Triple Canals Project in the Punjab. 
See under Government of India publications in this Bulletin. 

More Cotton Cultivated : Increase in Wheat 
Yield : Sequel to Barrage Canal Working. 

March, 19,1938. 

Gives the reports on the sixth year’s working of the Sukkur Barrage 
as furnished by Mr. A. Gordon, Chief Engineer in Sind, to the 
Indian Roads and Transport Development Association. Figures 
of wheat and cotton cultivation are given. 

Water-Proofing Canals : Possible New 
Use for Molasses. March 20, 1938. 

Experiments are being conducted in the United Provinces to ascertain 
if molasses can be utilized to line canals and thereby prevent 
seepage and waterlogging. Laboratory experiments are under¬ 
stood to have given very satisfactory results and it is now pro¬ 
posed to extend them to the field. 

Current Topics : Modern Windmill Pumps. 

March 20,1938. 

Editorial note on the article on windmill irrigation by “ Aeolus ” men¬ 
tioned above under the cuttings of March 6. States that a 
16-foot “ Aermotor ” windmill pump can be obtained for about 
Rs. 1,300 (i.e. Rs. 200 less than the cost given by “ Aeolus ”) and 
that the only recurring charges for the first few years should 
be for the filling of the gear box with good motor lubricating oil, 
an item which should not exceed Rs. 2 a month at the 
outside. 

Crops Worth Chores: Canals have Trans¬ 
formed “ Bald Upland March 20, 1938. 

See similar article, dated March 19, 1938. 
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Farming Comes to Sind’s Barrage 
Lands : • Business Methods in Agricul¬ 
ture Yield Good Profits. March 20, 

*4938. 

States that a number of business companies, chiefly European, that 
have taken up farming, have, by the application of common- 
sense business methods in raising crops and putting them on the 
market and by making the best use of land and water at their 
disposal, been successful in increasing agricultural yield. 

Also states that a new research station to study the problems of the 
lands irrigated by the Sukkur Barrage canal system on the right 
bank of the Indus will soon bo opened by the Sind Government 
at Dokri. For p fs b lems of the left bank there already exists 
a research station at Sakrand. 

Erosion Menaces Our Land : Too Much 
Grazing May Ruin India’s Farming. March 
20,1938. 

This is an article by a Forest Officer in which are described the dangerous 
effects of erosion which is caused chiefly by indiscriminate 
grazing and consequent denudation of the natural forest cover. 

Strategic Link : Adozai Bridge over Kabul 
Rtver. March 21,1938. 

The Adozai Bridge over the Kabul River was opened for traffic on 
March 19 by Mr. G. M. Ross, C.I.E., Ohief Engineer, P. W. D., 
N.-W. F. P. The bridge is 270 ft. long and replaces the one 
built in 1930 but whose foundations were washed away. To 
make sure foundation for the piers of the new bridge, the piles, 
which are of the “ screw-crete ” type, have been driven to a 
depth of over 60 ft. into the river bed which consists mostly 
of boulders. Each pile has a cast iron screw seven feet in diameter 
at the bottom. 

Sweetened Canals ? Possible New Use for 
Molasses. March 23, 1938. 

Same as the article dated March 20. 

Deforestation Harm : Effect on Irrigation 
Projects. March 24,1938. 

States that fertility of silt and effects of deforestation on irrigation 
water supplies are two new subjects which have been decided 
upon for investigation by the Central Board of Irrigation during 
the year 1938-39. 

U. P. Assembly : Irrigation in 
U. P.: Development Plan. 

March 26,1938. 

A cut under irrigation demand was moved to suggest that the units 
system of charging irrigation dues on tube-well irrigation should 
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be replaced by the system of fees prevailing in canal-irrigated 
areas on the plea that the former were higher. Formation of 
co-operative societies for distribution of water was also suggest¬ 
ed. The Minister in charge of irrigation did not agree with the 
plea that rates under the tube well system were higher than 
those under the canal irrigation system. 

Grid System in Bihar : Special Officer to 
Inquire. March 26, 1938. 

Mr. 8. K. P. Sinha has been appointed as special officer to enquire into 
the possibilities of increased demand for electricity, first for 
irrigation from tube wolls on river beds, secondly for increasing 
the demand for commercial purposes and thirdly, the best me¬ 
thods of making the available supply of electricity. 

r 

Silting Tanks : How to Prevent. March 26, 

1938. 

In the Mysore Assembly attention of the Government was drawn 
towards silting up of tanks within a year or two after restoration. 
The Chief Engineer to Government suggests that the rate of 
silting can be retarded by developing plantations in the catch¬ 
ments areas of tanks, foncing plants round the water margin, 
preventing the ploughing of lands near the tank beds, and by 
constructing earthen or masonry silt dams or small stop tanks 
across feeder valleys. He further says that one other possible 
method is the actual scraping out of the silt from the tank bed* 
when it is dry by means of modern tractors and scrapers, and 
selling the silt removed for manure. 

Thames Barrage : Abandonment of Project 
Announced. March 30,1938. 


M. T. GIBLING, 
Secretary , 

Central Board of Irrigation. 
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